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Shortage of Engineers Can Be Remedied 


An acute shortage of college-trained engineers 
presents a serious problem to American industry. 
Approximately 30,000 engineering graduates 
are needed annually, according to the Engineering 
Manpower Commission, but in 1953 there were 
only 24,000 graduated. The prospect for 1954 is 
not even that bright, the estimate being for 19,000 
graduates. Projecting the estimate into 1955 the 
downward trend continues— 17,000 for that year. 


Each year about 2,100,000 young people be- 
come of college age, and of this number some 
210,000 who possess college ability do not go to 
college. There are several reasons for this. About 
a third simply are not interested in a college educa- 
tion, an equal number have plans that to them are 
of greater importance, and the other third lack the 
necessary funds. This last group of 70,000 con- 
tains many potential engineers who are lost to 
industry. 


There is a practical solution to this problem. 
The solution is an increase in the number of schol- 
arships provided by industry to worthy students. 
Cost of such scholarships vary in some degree 
with the university, but one leading educational 
institution gives a figure of $1500 a year as the 
cost of sponsoring an engineering student. It is 
further pointed out that when taxes are considered 


this figure will be materially reduced, seemingly a 
small enough expenditure to increase the supply of 
badly needed engineers. 


The petroleum industry shares this shortage of 
engineers with all industry; if anything, it feels 
the condition more acutely than most because, 
being highly technical and mechanized, it needs a 
higher percentage of young engineers and scientists. 
To the credit of the petroleum industry it can be 
said that the number of scholarships made avail- 
able each year by oil companies, product and 
equipment manufacturers, service organizations, 
etc., totals into the many hundreds. Still the short- 
age continues and many of these conscientious 
business concerns are reappraising the situation 
and increasing their appropriations for this pur- 
pose. It would be well if others did the same, and if 
those who are not now engaged in such a program 
give serious consideration to its importance. 


If one cares to look beyond this matter as being 
a sound business policy, there are accruing bene- 
fits, such as good public relations, the fact that 
more educated people create greater markets be- 
cause they require more of better products, and, 
finally, more trained personnel will enable the 
United States to maintain its position as a leader 
in technological developments. 


Oklahoma to Revise Proration System 


The State of Oklahoma, whose proration policy 
has drawn considerable criticism in recent months, 
is taking steps to remedy the situation and is to 
be commended for its prompt and forthright action. 
Accomplishment of the objective entails pursuit 
of two courses. 


The Oklahoma Conservation Department, 
through its director, Walter T. Pound, has peti- 
tioned and received authority from the Oklahoma 
Corporation Commission to make a survey to deter- 
mine the productive capacity of every oil well and 
lease in the state. Producers and pipe line com- 
panies alike are required to submit certified state- 
ments on the status of leases, non-compliance 
resulting in the severance of pipe line connections 
to leases. These data will serve as the basis for 
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reclassifying all fields and devising.a yardstick for 
fixing production allowable on a monthly basis. 


The second step has been the appointment of 
a committee to revise present rules and regulations 
governing production. That the resulting decisions 
will be of an intelligent nature is attested by the 
caliber of the men who head the group. William 
T. Payne, president of Big Chief Drilling Company 
and Payne Petroleum, is chairman, and Roland V. 
Rodman, president of Anderson-Prichard Oil 
Corporation, vice chairman. They, plus the sub- 
committee members that have been appointed, 
can be safely entrusted with the task of presenting 
a plan that will be both workable and equitable 


to all concerned. 
— Frank H. Love 
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If you want to equip some of your 


petroleum storage tanks presently in 


service with S. & J. Automatic Tank 





Gages, there is no time like the present. 
IR aeo lal of-Welolal-MolMelaNamilul-Minte beac ls” 
venient to you, without the necessity. 
of having to take the tank out of serv- 
ice. The S. & J. Automatic Gage illus= 
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application to five different types of 





tank construction. If you are interested 
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these gages can be installed on your 
tanks, write to any of the branch of- 
fices listed below for a copy of Bulletin 


52-D which illustrates the five different 
ways of installing Gage Modei ST- 
2935-S. 


Ss CG REPRESENTATIVES: 
€ 


SEATTLE: Nebar Supply Company, 3000 Western Avenue 


MONTREAL: Lytle Engineering Specialties, Ltd., 360 Notre Dame St, W 
BERKELEY 1 QO, ALIF ORNIA TORONTO: Lytle Engineering Specialties, Ltd., 85 Richmond St., W. 


I VANCOUVER: P. D. Mclaren & Son, Ltd:, 3277 Main Street 
NEW PORK CHICAGO CARACAS: Sinclair Spence, C.A., Edificio Galipan 
342 Madison Ave. 10409 S. Western Ave. ENGLAND: Whessoe, Ltd., Sales: 25 Victoria St., London, SW. 1 
HOUSTON TULSA Robhwey-¥, (e736 >) Whessoe, Ltd Work Darlington, County Durham 
M & M Bldg. Thompson Bldg. 714 W. Olympic Blvd. 
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Phillips Case Review 

The Supreme Court reversed a recent 
decision, and announced it will review 
the so-called Phillips case. A lower 
court ruling had placed regulation of 
natural gas prices in the field in hands 
of Federal Power Commission, against 
the FPC’s own decision, and Phillips, 
Texas, Oklahoma, and New Mexico ap- 
pealed to the Supreme Court to review 
the decision. This the Court had re- 
fused to do when first asked, but re- 
cently announced it had changed its 
mind and would look the case over. 


k kk 
Oil at North Pole? 


Salt domes with conditions favorable 
to accumulation of oil have been re- 
ported within 800 miles of the North 
Pole. Discovery was made by Cana- 
dian government geologists, who state 
the domes are similar to those leading 
to discovery of oil fields in Texas and 
Louisiana. Domes are on Ellef Ringnes 
Island, which is almost inaccessible. 


x k * 


Oil Search in Washington 

Continental Oil Company is search- 
ing for oil in the state of Washington. 
The company is acquiring leases and ex- 
ploratory rights in Grays Harbor area, 
and Grays Harbor County commis- 
sioners have granted the company right 
to drill core holes on county-owned 
property where oil and mineral rights 
have not been leased. 


x *k * 


Fuel Oil Storage Down 


A record drop in storage of fuel oils 
was reported recently when stocks were 
reduced by 6,213,000 bbl, API re- 
ported. Demand for fuel oil — heating 
oil— exceeded 16,000,000 bbl during 
one seven-day period, in which refin- 
eries produced 9,952,000 bbl. Kerosine 
stocks were down the same week to a 
total of 30,251,000 bbl compared with 
28,628,000 bbl a year ago. 


* * * 


Gas Industry Expansion 
Plant construction in the gas industry 
is expected to cost an average of $1 
billion a year for the next four years, 
the American Gas Association reports. 
This includes $1.9 billion for trans- 
mission lines, $1.4 billion for new dis- 
tribution facilities, and the rest for 
production, underground storage, and 


A-10 


Digest of News and Comment 


general plant expansion. An estimated 
$100,000,000 is planned for under- 
ground storage expansion. 


x * * 


Federal Oil Royalties 
Federal oil royalties going to Wyom- 
ing reached a new high in 1953, when 
$5,804,117 from state production were 
distributed by the government to state 
institutions. The government holds 72 
per cent of the mineral rights in Wyom- 
ing. Total royalties from output on 
Federal leases were $15,472,646 of 
which 5212 per cent went to a USS. 
Bureau of Reclamation fund, and 1 per 
cent was disbursed to U. S. Treasury. 


x * * 


Record Stock Dividends 


American stockholders received rec- 
ord dividends in 1953 —a total of 
$9,350,000,000. This compared with 
$8,875,000,000 the previous record, 
last year and $5,823,000,000 paid in 
1929. Oil companies increased divi- 
dends, topped by Standard Oil of New 
Jersey who paid out $272,569,500. 


x *k * 


Story of Texaco 


Recently published is the story of 
The Texas Company titled “The Texaco 
Story — The First Fifty Years,” by 
Marquis James. Company history is 
traced from its beginning as a small 
independent company at the time of 
the “Spindletop” gusher to its present 
role as a major integrated company. 


* * 


Foreign Oil Money Up 


Foreign petroleum investments by 
affiliates or subsidiaries of American 
oil companies totaled $4,291,000,000 
at the end of 1952, Commerce Depart- 
ment reported. This marked a $900,- 
000,000 increase since the end of 1950; 
most of it was in Canada and Latin 
America. 


ws  ® 


Conoco Stations Revamped 


Continental Oil Company’s service 
stations are getting a new look. Styled 
by Walter Teague, new stations feature 
a diamond pattern grid, formerly used 
only on Conoco motor oil can, so sta- 
tion can be identified at first glance. 
More use of glass allows operator to see 
pumps from all parts of station. 
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Import Solution Seen 

Bright prospects for settling the im. 
port problem without legislation are 
being held out by Independent Petro. 
leum Association of America. At a 
meeting of the group in Midland, Tex- 
as, recently President Eisenhower was 
praised for his statement in his State 
of the Union message to Congress that 
he would recommend “a sound pro- 
gram for safeguarding domestic pro- 
duction of critical and strategic metals 
and minerals.” 


x * * 


Labor Merger Sought 

Representatives of 10 independent 
labor unions in the oil industry met re- 
cently to discuss merging into one 
powerful group. Maynard M. Sands, 
president of Central States Petroleum * 
Union, said bargaining by separate 
unions has been ineffective. 

In Idaho recently members of CIO 
Oil and Chemical Workers Interna- 
tional Union met to lay out plans for 
promoting a 36-hour work week anda 
guaranteed minimum annual wage. 


x k * 


LaFortune Closes PAD 


Joseph A. LaFortune, deputy ad- 
ministrator for Petroleum Administra- 
tion for Defense, said recently that as 
soon as he winds up PAD he will be 
back in Tulsa, Oklahoma. He said no 
plans had been made for the future, and 
that it might take until April to close 
entirely the doors on PAD. A skeleton 
force will remain in the Interior Depart- 
ment to build up another PAD in event 
of an emergency. 


xk k * 


Oil Leading Mineral 


Petroleum was Canada’s No. 1 min- 
eral in 1953. According to preliminary 
estimate of Bureau of Statistics, flow of 
crude oil was valued at $198,000,000, 
a gain of $55,000,000 from 1952. Oil 
even topped gold, which had led min- 
erals in Canada for nearly 25 years. 


xk * 


U.S. Income Rate Up 

National income in the third quarter 
of 1953 was set at an annual rate of 
approximately $308,000,000,000. This 
was a decrease from the annual rate 
set in the second quarter, but a 6 per 
cent increase over the $292,000,000, 
000 national income of 1952. 
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PEERLESS-SPECIALISTS in the SEPARATION 
WRITE US FOR of LIQUIDS and GASSES! 


At a huge underground gas storage project in Pennsyl- 
RECOMMENDATIONS} = nia, you'll find the SIX specially built PEERLESS 
FOR YOUR NEEDS SPHERICAL SEPARATORS, as pictured above. All com- 
pressed gas passes through these separators to 


prevent condensate from getting to the dehydra- ve? 


tion plant load and upsetting the schedule. These 

SIX PEERLESS SEPARATORS are good for 1,500 ke 

PSIG working pressure and are designed to pass key 
Rua | 


a 


80 million CFPD each at 450 PSIG. 


This is just another installation typical of the many 
applications of PEERLESS SEPARATION EQUIPMENT. 
uy is 
PEERLESS MANUFACTURING \ Co. 


sox FIs * DALLAS, TERAS * Dixon-843 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Tidelands Dilemma 


The controversial tidelands question 
is facing the Supreme Court again. 
Since Rhode Island and Alabama have 
challenged legality of the Court’s de- 
cision last year that the tidelands be- 
longed to the states, another decision 
will have to be made. The hearing, set 
for February 1, will decide whether the 
court will accept the suit. 


x *&k * 


Coops Get Break 


Tax situation of farmer groups own- 
ing refineries has been improved by In- 
ternal Revenue Service. Sales of by- 
products by these cooperative groups, 
not usable by farmers and farmer 
patrons, will not be included in decid- 
ing whether outside sales exceed statu- 
tory limitations of 15 per cent, IRS 
reported. 

x *k * 


More Middle East Oil 


A new shipment of crude oil hit 
western markets last month, from the 
Wafra field in the Neutral Zone be- 
tween Kuwait and Saudi Arabia. Cargo 
is 100,000 bbl of crude for Pacific 
Western Oil, half owner of the conces- 
sion. First shipment of crude from this 
field went to markets in Japan. Oil 
from Wafra concession, a new source 
of oil, is being developed by inde- 
pendents. 


x *k * 


API Highway Policy 


A statement of its policies on U. S. 
highways and care of same has been 
laid out in API’s recent booklet titled 
“Highway Policy of American Petro- 
leum Institute.” Emphasized are 19 
points, two of them are (1) revenues 
from state taxes on motor vehicle own- 
ership should be dedicated to highway 
purposes by constitutional amendment, 
and (2) right to tax motor fuel and 
vehicle use should be reserved to states. 


x &k * 


Gas-Turbine Auto 

First gas-turbine automobile built 
and tested in the U. S. is General 
Motors’ XP-21 “Firebird,” which looks 
something like an ultra-modern space 
ship. Kerosine, burned in the chambers 
of the gas turbine, raises gas tempera- 
ture to about 1500 F. Power for Fire- 
bird comes from power turbine, rather 
than thrust of exhaust gas through a 
tail cone like high velocity thrust that 
propels turbo-jet aircraft. 
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B-A Sales Volume High 

British American Oil Company’s 
sales volume in 1953 was 8 per cent 
higher than that for 1952, Ole Berg, 
Jr., president, reports. Higher earnings 
were due largely to higher production 
profits from the company’s operations 
in the U. S. 

x w® * 


Optimistic for Year Ahead 

Sun Oil’s president, Robert C. Dun- 
lop, believes the coming year will be a 
good one for the oil industry. He thinks 
U. S. oil will do more business, giving 
its customers better values in terms of 
price, quality, and service. Demand 
will rise about 4 per cent, Dunlop pre- 
dicts, but though this is lower than 
other years’ increases, he says this does 
not constitute a recession. This levelling 
off of demand will intensify competi- 
tion within the industry, he declared. 


x © * 


Average Price of House Brand 
Gasoline and Tax per Gallon 
In 50 representative cities—on first 

of the month. 


(Data gathered and compiled by The Texas Company) 








Service Service 
station station 
price price 
(Excluding Gasoline including 
Period tax) tax tax) 
1919 25 .41¢ 06c 25.47¢ 
1920 29.74 09 29.83 
1921 roe 26.11 20 26.31 
1922 24.82 38 25.20 
1923 21.06 91 21.97 
1924 19.46 1.48 20.94 
1925 20.09 2.11 22.20 
1926 20.97 2.41 23.38 
1927 18.28 2.81 21.09 
1928. . 17.90 3.04 20.94 
1929 17.92 3.50 21.42 
1930 16.16 3.79 19.95 
1931 12.98 4.00 16.98 
1932 13.30 4.63* 17.93 
1933. . 12.41 5.41* 17.82 
1934 13.64 5.21* 18.85 
1935 13.55 5.29* 18.84 
1936..... 14.10 5.35* 19.45 
1937 pia 14.59 5.40* 19.99 
1938. . 14.07 5.44* 19.51 
1939 ; 13.31 5.44* 18.75 
1940 12.75 5. 66* 18:41 
1941.. 13.30 5.93* 19.23 
1942 13 .96§ 5.97* 20.43 
1943... 14.12§ 5.97* 20.53 
1944... ; 14.19§ 5.97* 20. 59T 
1945 14. 22§ 6.02* 20.50 
1946. . 14.69 6.08* 20 77 
1947... 16.93 6.18* 23.11 
1948... 19.54 6.34* 25.88 
1949 20.27 6 .52* 26.79 
1950 : 20.08 6.68* 26.76 
1951 ; 20.31 6.84* 27.15 
1952 20.24 7.32° 27 .56 
1953 21.01f 7.39% 28 .39t 
* Including the federal tax on gasoline which became ef- 
fective June 21, 1932 at 1c per gallon. On June 17, 1933, it 
was increased to 1c per gallon; on January 1, 1934, de- 
creased to 1c per. gallon; on July 1, 1940, again increased to 


1% per gallon; on July 1, 1940, again increased to 114c per 
gallon; and on November 1, 1951, increased to 2c per gallon. 

§ Excludes OPA compensatory charges paid to Defense 
Supplies Corp., or its predecessors, to cover excess transpor- 
tation costs as follows: 1942, .496c; 1943, .444c; 1944, .427e; 
1945, .261c. 

+ Includes above special charges. 

t Estimate. 





1,000,000 BbI Oil a Day 

California’s oil production averaged 
1,000,000 bbl a day for 1953, the first 
time in the state’s history. Estimated 
output was 365,513,000 bbl, some 6,- 
064,000 bbl above the previous year, 


k wk 
Electric Group for Oil 


Petroleum electric committee is be- 
ing formed by American Institute of 
Electrical Engineers. Purpose is for 
spreading of information peculiar to 
oil and gas industry and assisting insti- 
tute members in their work. W. H. 
Stueve will be chairman of the first con- 
ference, which will be held next 
September in Tulsa, under direction of 
the Tulsa AIEE section. 


x * 
Oil Courses Offered 


Would be oil men, or oil men desiring 
further technical training, are offered 
a well-rounded curriculum at Long 
Beach Public Schools and City College, 
Long Beach, California. Four courses 
began this month on different phases 
of the industry. Prevention and treat- 
ment of crude oil emulsion course be- 
gins next month. A two-year prepara- 
tory course in oil well drilling begins in 
September. This is an AAODC ap- 
proved program, which qualifies stu- 
dent for junior college graduation and 
associate in arts degree. 


x & *® 


Favor Federal Gas Tax 
President Eisenhower recently pro- 
posed continuation of two-cent federal 
gasoline tax, and such proposal is gain- 
ing support in Congress. Some demands 
have been made, however, that entire 
amount be appropriated for federal- 
aid highway use. At present time tax is 
bringing in about twice as much as 
Congress sets aside for highways. 


x * * 
AIOC Wins Decision 


Anglo-Iranian Oil Company received 
its first favorable decision in a Rome 
court since trouble with Britain over 
Iranian oil rights began. Claims of 
damage were denied an Italian com- 
pany “Italpetroli”, which had attempt- 
ed to import Iranian oil into Italy. 
Damages were claimed on grounds it 
was forced to cancel plans to import 
oil because of action taken by AIOC. 
The company had warned the Italian 
firm against attempting the import, 
claiming exclusive rights to Iranian oil. 
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Oi powers its progress ... your 
bank helps you produce it! 





pro- 
deral 
gain- Oil lies buried under one...two...three miles Years ago the Republic pioneered the first oil 
ands of dirt and rock. Finding it— recovering it— is a production loans by commercial banks. Since then 
ntire job for men of courage and skill—oilmen— OUF bank has made so many oil loans — in 

leral- with the will to work and the right to profit. ¢very oil-producing state in the nation — that 
[ax 1S 


h as It is also a job for money. Lots of it. And we Jike that name. It tells the story of Republic's 
hundreds of millions of dollars of it Jjeadership in working for this dynamic 
have come from our bank. It is supplied by industry. It tells, too, of the many ways our 
our depositors —and by our stockholders bank works for you—for every oilman! 
who provide our capital and surplus of jj is America’s fortune. It means better living — 
$50,000,000.00, giving us the highest lending bigger business for every American. We're 
eived limit of any bank in the South. glad your bank has a hand in it. 
Rome 
over 
com- PRESIDENT 
>mpt- 
Italy. 
ads it 
nport : ow 
IOC. ‘se Seder Secceae 
talian 
iport, 


in oil. Capital and Surplus $50,000,000.00 — Largest in the South 
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PETROLIC PERSONALITIES 





DICK SNEDDON 


YE EDITOR FINALLY TAKES A HINT 


It was our good fortune on a recent evening to run into 
our old friend Art Quackenboss, erstwhile marine genius of 
Union Oil Company, now crude purchasing agent, who was 
convoying a pair of estimable gentlemen from Warren Petro- 
leum Corporation, to wit, Jim Reidy, a consequential mem- 
ber of the company’s Tulsa staff, and Howard Montgomery, 
engineer in charge of the Warren gas operations at Houston. 
This convocation resulted in a most enlightening exchange 
of chit-chat that included politics, gin rummy, golf, poker, 
dominoes, and sundry other uncertain enterprises, and gave 
us an elegant opportunity to recall a most entertaining eve- 
ning spent at the Quackenboss home some centuries ago. 

The trio were mostly excited about business, however, and 
after getting several hints that would have dented the skull 
of a rhino, we finally caught on and departed leaving them to 
their machinations. It was a lovely seance, nonetheless, while 
it lasted and we were pleased no end to add a couple of right 
nice people to the roster of our acquaintances. 


DISCOMFITING NEWS FOR MALE FISHERS 


Now comes the fishing story to silence all further contro- 
versy and to show the mere piscatorial male once and for 
all how and where he stands, which is mighty shaky and 
nowhere. We have recently noised abroad the successively 
larger black marlin catches of Al Stevenson, Bert Devere, 
Ed Pellegrin, Howard Pyle, and Ted Sterling, which started 
at 114 lb more or less and in a series of exciting sweeps 
finally boosted the individual record to 360 Ib. This latter 
figure made Ted Sterling the champion of Hawaii and in our 
innocence we thought it would be a long time before anyone 
would top him. 

Then just a short while ago we learned from Howard 
Pyle that Liz Stark, the accomplished wife of Herb Stark, 
general superintendent for Honolulu Oil Corporation at 
Taft, had gone with her husband to Cabo Blanco, Peru, in 
early December. There, with total disregard of the discomfi- 
ture to which she was subjecting men fishers everywhere, she 
did willfully and maliciously catch a black marlin, weighing 
1015 lb. This is the biggest fish of its kind ever caught by a 
woman anywhere and will no doubt be officially entered as 
world’s record. 


WORLD TRAVELERS CHECK IN 


All of which reminds us that on the evening of the Los 
Angeles Petroleum Club annual meeting, Bill Thornbury, 
one of the west’s more prosperous producers, and a con- 
sultant of note, introduced us to another pair of interesting 
people in the persons of Dr. Italo Veneziani of Bologna, 
Italy, and Jaime Botero, a widely traveled chap whose home 
was originally in Colombia but who is now working out of 
National Supply Company’s New York office. Dr. Veneziani 
is a consulting engineer in Bologna. He was formerly field 
manager of British oil development in Iraq and for a couple 
of years was assisted in this considerable adventure by Bill 
Thornbury, who has also been around some. Dr. Veneziani 
has also managed Italian Government operations in Ro- 
mania, is currently Italian representative for National 
Supply, and is a contract driller in his spare moments. 

By way of relaxation, like most of his fellow countrymen, 
he sings at every opportunity, and in all respects is excellent 
company whether he is warbling an aria from a Verdi opera 
or cooking up another business deal. Jaime Botero started 
with National in 1945 in the engine plant at Springfield, 
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Ohio, and then transferred to the export corporation. Since 
that time he has foraged around South America, Africa, 
Europe, and the Middle East, and at this precise moment 
is about to start all over again. When, at rare intervals, he has 
a little time for diversion, he devotes it to hunting and fish- 
ing, at both of which he is more than usually adept. 


A HASTY SQUINT AT THE LOOK BOX 

By way of last minute roundup, we might mention that 
Dave Day, Richfield veep, has been elected president of the 
Los Angeles Petroleum Club. Dave is ideally equipped for 
such a job, being a friendly sort of chap with the capacity 
to devote himself seriously to serious matters, or whoop it 
up with the boys, as the occasion warrants. He will be sup- 
ported in the vice presidency by Wendell Jones the Bethle- 
hem high tenor whose travels during the past few years have 
made the Marco Polo yarn sound more than a trifle inane. 

The new directors were named to the board — Olen Lane, 
the Continental executive, S. F. Bowlby, Shell Oil vice presi- 
dent, and Ronald Swayze, vice president of General Petro- 
leum Corporation — which adds more power to an already 
mighty powerful slate. On the same night, John Flanagan, 
the velvet haired Johnston Tester’s export biggie, was elected 
prexy of the Los Angeles chapter Nomads. Johnny is the 
lad who once kept us from being pulled into the Pacific by 
an angry eight pound albacore. Needless to say we regard 
him very highly. He will be assisted by another good looking 
lad, Joe Schlarb of Chiksan. 








On the Oill Front 


























“THIS ONES FILLEO WITH VAVA,--- 
FOR OUR COFFEE-BREAKS,” 





—— 
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Call your 
BUTLER 


Distributor 
for bolted tanks... 





to resist corrosion 


AMERICAN PIPE AND SUPPLY COMPANY 


Casper, Wyoming 


Fort Worth, Texas 


Houston, Texas 
Odessa, Texas 
Alice, Texas 
Snyder, Texas 
Tyler, Texas 





Butler stairs and walkways are easy to 
assemble, give years of service. Fit all A.P.I. 
bolted tanks; may be used in many other ways. 


Every sheet in a Butler bolted steel oil tank is com- 
pletely protected with quality galvanizing or painted 
coatings. This is your assurance of rust and corrosion 
resistance that means extra years of low-cost crude 
oil storage. ° 
Galvanized tanks are hot-dipped after fabrication so 
that every edge and bolt hole is protected. Painted 
tanks are coated with primer and sprayed with alumi- 
Num paint. Modern electrostatic spray equipment 
assures complete, uniform coverage. Aluminum decks 
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HARRY G. MILLER 


Denver, Colorado Cut Bank, Montana El Dorado, Arkansas 


UNION TANK AND SUPPLY COMPANY 


Midland, Texas Oklahoma City, Oklahoma 
Nocona, Texas Hobbs, New Mexico 
Abilene, Texas Denver, Colorado 

Dallas, Texas Sterling, Colorado 
LaFayette, Louisiana Casper, Wyoming 

Ruston, Louisiana Powell, Wyoming 

New Orleans, Louisiana 


Dubach, Louisiana 
Glendive, Montana 
Wichita, Kansas 
Plainville, Kansas 
Great Bend, Kansas 
Ardmore, Oklahoma 
Tulsa, Oklahoma 


vee a ee ee ee ee 


are available with either painted or galvanized tanks. 
Sizes range from 100 to 10,000 barrels. A.P.I. specifica- 
tions are followed on all tanks. 

Your Butler distributor’s trained, experienced repre- 
sentatives will help you select the right Butler tank for 


your storage problems. He knows the problems of 
the oil field in which your wells are located. 

Be sure you get long lasting bolted tanks, erected 
when you want them. Call your nearby Butler Dis- 
tributor for fast service on quality tanks. 


, BUTLER MANUFACTURING COMPANY 


7465 East 13th St., Kansas City 26, Missouri 


Manufacturers of Oil Equipment - Steel Buildings - Farm Equipment - Cleaners Equipment - Special Products 
Factories located at Kansas City, Mo. * Galesburg, Ill. * Richmond, Calif. * Birmingham, Ala. * Minneapolis, Minn. 
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MEETINGS 





* 





Feb. 11-12—Western Petroleum Refiners 
Association, regional meeting, Hotel Beau- 
mont, Beaumont, Texas. 

Feb. 15-17—American Petroleum Insti- 
tute, Lubrication Committee, Sheraton- 
Cadillac Hotel, Detroit, Michigan. 

Feb. 17-19—National Association of Cor- 
rosion Engineers, Tulsa Chapter, fifth an- 
nual Tulsa short course, Mayo Hotel, 

Feb. 19-20—National Society of Profes- 
sional Engineers, spring meeting, Hilton 
Hotel, Albuquerque, New Mexico. 

Feb. 21-27—National Engineers’ Week, 
featuring theme, ‘“Engineering—Builder of 
Strong America.” 

Feb. 22—American Association of Petro- 
leum Geologists, Rocky Mountain section, 
annual meeting, Albuquerque, New Mexico. 

Feb. 23-24—Packaging Institute (petro- 
leum packaging committee), Schroeder 
Hotel, Milwaukee, Wisconsin. 

Feb. 24-25—Wisconsin Petroleum Asso- 
ciation, Schroeder Hotel, Milwaukee, Wis- 
consin. 

Feb. 26—Natural Gasoline Association 
of America, Permian Basin regional meet- 
ing, Lincoln Hotel, Odessa, Texas. 

March 1-5—American Society for Testing 
Materials, spring meeting, Shoreham Ho- 
tel, Washington, D. C. 

March 3-5—American Petroleum Institute, 
Division of Production, Southwestern District, 
Rice Hotel, Houston, Texas. 

March 4-5—American Gas Association, 
Transmission and Storage Conference, 
Jung Hotel, New Orleans, Louisiana. 

March 4-5—American Society for Metals, 
mid-winter meeting, Hotel Statler, Boston, 
Massachusetts. 

March 8-10—American Institute of Chem- 
ical Engineers, Statler Hotel, Washington, 
a <¢ 

March 8-10—Oil Industry Information 
Committee, .Houston, Texas. 

March 15-19—National Association of 
Corrosion Engineers, annual meeting, 
Kansas City Municipal Auditorium, Kansas 
City, Missouri. 

March 17-19—American Petroleum Insti- 
tute, Division of Production, Mid-Continent 
District, Skirvin Hotel, Oklahoma City, Okla- 
homa. 

March 24-April 1—American Chemical So- 
ciety, Kansas City, Missouri. 

March 25—National Industrial Confer- 
ence Board, Ambassador Hotel, Los An- 
geles, California. 

March 25—Petroleum Accountants So- 
ciety of Los Angeles, Hotel Statler, Los 
Angeles, California. 

March 25-26—New England Gas Associa- 
tion, Statler Hotel, Boston, Massachusetts. 
March 27—North Texas Oil and Gas As- 
sociation, annual meeting, Kemp Hotel, 

Wichita Falls, Texas. 

March 29-31—Western Petroleum Refiners 
Association, annual meeting, Plaza Hotel, 
San Antonio, Texas. 

April 4-6—Texas Independent Producers 
and Royalty Owners Association, Rice 
Hotel, Houston, Texas. 

April 5-7—American Society of Lubrica- 
tion Engineers, Netherland-Plaza Hotel, 
Cincinnati, Ohio. 

April 6-8—Petroleum Industry Electrical 
Association, annual meeting, Dallas, Texas. 

April 8-9—American Petroleum Institute, 
Division of Production, Rocky Mountain Dis- 
trict, Townsend, Gladstone and Henning 
Hotels, Casper, Wyoming. 

April 8-9—Instrumentation Conference, 
second annual, Louisiana Polytechnic Insti- 
tute, Ruston, Louisiana. 
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April 12-15—Society of Automotive Engi- 
neers, national aeronautics meeting, Statler 
Hotel, New York, New York. 

April 12-16—American Association of 
Petroleum Geologists, Society of Eco- 
nomic Paleontologists and Mineralo- 
ogists, and Society of Exploration Geo- 
physicists, annual meeting, St. Louis, Mis- 
souri. 

April 13-15—Southwestern Gas Measure- 
ment Short Course, University of Okla- 
homa, Norman, Oklahoma. 

April 14-16—National Petroleum Associa- 
tion, 51st semi-annual meeting, Cleveland 
Hotel, Cleveland, Ohio. 

April 21-23—Natural Gasoline Associa- 
tion of America, annual convention, Baker 
Hotel, Dallas, Texas. 

April 22—Petroleum Accountants Society 
of Los Angeles, Oakmont Country Club, 
Glendale, California. 

April 26-28—Southern Gas Association, 
annual convention, Houston, Texas. 

May 2-4—Independent Petroleum Asso- 
ciation of America, midyear meeting, 
Cosmopolitan Hotel, Denver, Colorado. 

May 3-5—American Petroleum Institute, 
Lubrication Committee, Skytop Lodge, Sky- 
top, Pennsylvania. 

May 3-5—American Geophysical Union, 
annual meeting, National Academy of Sci- 
ence, Washington, D. C. 

May 3-7—American Petroleum Institute, 
Safety and Fire Protection Committees, mid- 
year meeting, Chase-Park Plaza, St. Louis. 

May 9-11—Empire State Petroleum Asso- 
ciation, Roosevelt Hotel, New York, New 
York. 

May 9-12—Liquefied Petroleum Gas As- 
sociation, annual convention, Conrad Hil- 
ton Hotel, Chicago, Illinois. 

May 10-12—American Petroleum Insti- 
tute, Division of Transportation, Products 
Pipe Line Conference, Warwick Hotel Phila- 
delphia, Pennsylvania. 

May 10-13—American Petroleum Insti- 
tute, Division of Refining, midyear meeting, 
Rice Hotel, Houston, Texas. 

May 16-19—American Institute of Chemi- 
cal Engineers, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

May 20-21—National Industrial Confer- 
ence Board, 38th annual meeting, Wal- 
dorf-Astoria Hotel, New York, New York. 

May 24-27—University of Michigan, Sym- 
posium on Instrumentation, University 
campus, Ann Arbor, Michigan. 

May 28—Petroleum Accountants Society 
of Los Angeles, Hotel Statler, Los Angeles, 
California. 





NOMADS TO MEET 

New York N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, ‘After Five” 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 











THE 


May 31-June 5—American Petroleum jp. 
stitute, Division of Production, midyeo, 
committee conference, St. Francis Hotel, San 
Francisco, California. 

June 3-4—Pennsylvania Grade Crude 0j 
Association, 31st annual meeting. Hote! 
William Penn, Pittsburgh, Pennsylvania, 

June 9-11—Oil Industry Information Com. 
mittee, Edgewater Beach Hotel, Chicago, 

June 13-18—American Society for Testing 
Materials, annual meeting and exhibits, 
Sherman Hotel, Chicago, Illinois. 

June 17-19——American Petroleum ins}i. 
tute, Division of Production, Eastern Dis. 
trict, Greenbriar Hotel, White Sulphur 
Springs, West Virginia, 

June 20-23—American Institute of Chem. 
ical Engineers and University of Mich. 
igan, Institute of Nuclear Energy, Uni. 
versity of Michigan, Ann Arbor, Michigan, 

June 21-25—American Institute ol Elec. 
trical Engineers (tentative date), com. 
bined summer and Pacific general meeting, 
San Francisco, California. 

June 27-July |—Petroleum Equipment Sup. 
pliers Association, Manor Richelieu, Mur. 
ray Bay, Quebec, Canada. 

Sept. 6-11—American Chemical Society, 
national meeting, Conrad Hilton Hotel, Chi. 
cago, Illinois. 

Sept. 8-10—Oil Industry Information 
Committee, Chicago, Illinois. 

Sept. 12-16—American Institute of Chem. 
ical Engineers, Colorado Hotel, Glenwood 
Springs, Colorado, 

Sept. 13-14—Packaging Institute (petroleum 
packaging committee), Philadelphia, Penna, 

Sept. 13-16—American Institute of Chenm- 
ical Engineers, Fairmont and Mark Hop- 
kins Hotels, San Francisco, California. 

Sept. 13-24—Instrument Society of Amer- 
ica, First International Instrument Congress 
and Exposition and Ninth National Instrv- 
ment Conference and Exhibit, Philadelphia, 
Pennsylvania. 

Sept. 15-17—National Petroleum Associa- 
tion, 52nd annual meeting, Traymore Hotel, 
Atlantic City, New Jersey. 

Sept. 16-17—Mid-Continent Oil and Gas 
Association, Lovisiana-Arkansas Division, 
annual meeting, Roosevelt Hotel, New Or. 
leans, Louisiana. 

Sept. 23-24—National Industrial Confer- 
ence Board, Waldorf-Astoria Hotel, New 
York, New York. 

Sept. Association of Desk and Der- 
rick Clubs of North America, annvol 
convention, Banff Hotel, Calgary, Canada. 

Oct. 4-6—Texas Mid-Continent Oil and 
Gas Association, annual meeting, San 
Antonio, Texas. 

Oct. 7-8—California Natural Gasoline 
Association, 29th annual Fall meeting, Am- 
bassador Hotel, Los Angeles, California. 

Oct. 10-11—American Association of Oil 
Well Drilling Contractors, Biltmore 
Hotel, Los Angeles, California. 

Oct. 11-14—American Gas Association, 
Atlantic City, New Jersey, hotel to be named. 

Oct. 25-26—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Tulsa, Oklahoma. 

Oct. 25-29—American Institute of Elec- 
trical Engineers (tentative date), Fall gen- 
eral meeting, Chicago, Illinois. 

Oct. 26-27—Society of Automotive Engi- 
neers, national diesel engine meeting, Stot- 
ler Hotel, Cleveland, Ohio. 

Nov. 1-2—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Shamrock Hotel, Houston, Texas. 

Nov. 1-5—National Metal Congress, No 
tional Metal Exposition, Palmer House, 
Chicago, Illinois. 

Nov. 4-5—Society of Automotive Eng/- 
neers, national fuels and lubricants meet 
ing, Mayo Hotel, Tulsa, Oklahoma. 

Nov. 8-11—American Petroleum Institute. 
34th annual meeting, Conrad Hilton Hole! 
and Palmer House, Chicago, Illinois. 
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GULF SECURITY OIL 


provides better lubrication 
for pipe line compressor units, 
helps prevent operating troubles 











MANNERS 


Here’s the lubricant you can depend on to help 


keep your pumping stations operating smoothly - 


and continuously—Gulf Security Oil. It provides 
effective protection for cylinders and bearings in 
both engines and compressors. 

Because of its excellent resistance to oxidation, 
Gulf Security Oil stands up for many hundreds of 
hours without any appreciable change in its orig- 
inal properties. After years of operation with this 
quality lubricant, equipment shows remarkable 
freedom from cylinder wear and a minimum of 
carbon deposits on valves and rings. And because 
oil control rings are kept clean, oil consumption 
is remarkably low. 

Operators of the many units lubricated with 
Gulf Security Oil report that this quality lubri- 
cant helps them get more operating hours between 
overhauls, and avoid unscheduled shutdowns. 








For additional information on Gulf Security Oil 
and for the services of a Gulf Sales Engineer, get 
in touch with your nearest Gulf office today. 
Write, wire, or phone. 


Gulf Oil Corporation - Gulf Refining Company, 
Pittsburgh 30, Pennsylvania. 
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“Burbank” of Oil Industry 


To The Petroleum Engineer: 


Just a note to congratulate you on 
the many excellent articles in your 
December issue. 

That was a fine picture and article 
you had about my old partner, Wirt 
Franklin. 

Both the technical articles you had 
on sand-fracing and its results, are 
very helpful. 

I want to congratulate you on Clark 
Millison’s “Petroleum Geology of 
Oklahoma” (B-93) and H. E. Staadt’s 
article, “Sand, Important Factor in 
Successful Fracturing” (B-105). 

Especially noteworthy is the detailed 
story by Richard B. Rutledge on the 
Velma field. I first visited Cruce and 
Velma and followed this uplift clear to 
Oil City in 1914. A year later, Sylvan 
Price, then connected with F. Julius 
Fohs, detailed these surface structures 
of Velma and Milroy. I’ve had many 
thousands of acres of leases on these 
structures, and regret that I did not 
acquire mineral interests, which would 
have held over until deeper drilling 
would have proved their worth. 

The development and exploration 
of the great Velma oil field is a won- 
derful tribute to the vision and tenacity 
of my old friend, Bill Skelly, and his 
staff. Both The Texas Company and I 
dropped our holdings years ago, as did 
many others. 

Bill Skelly is certainly the “Burbank” 
of the Petroleum Industry, having con- 
verted a “sour lemon” into one of the 
“sweetest of peaches.” 


Roy M. Johnson 
Ardmore, Oklahoma 


Remembering the Old Days 
To The Petroleum Engineer: 


The Petroleum Engineer has stopped 
arriving since July, and I miss it very 
much. I am one who has pioneered 
the Southwest, and can memorize the 
height of the oil industry activities, the 
great oil gushers, the many gasoline 
plants and refineries under construc- 
tion in the days when highways were 
scarce. When the railroad trains called, 
“Coal Oil Johnny” left Tulsa for the 
great oil fields in Drumright and re- 
turned in the evening, working the oil 
fields over roads in mud axel deep. 
Business was good, the general con- 
struction engineer carried an order 
book in his hip pocket. He was privi- 
leged to hand out purchase orders for 
anything necessary to do the job, from 
a truck to a carload of valves. It really 
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was interesting and my 35 years associ- 
ation with the finest men on earth goes 
down in my book as the best days of 
my life. All above was before The 
Petroleum Engineer was born. 


Jos. Waldeck. 


Numerous Requests Received 
To The Petroleum Engineer: 


We thank you for the prominence 
with which you displayed my article 
entitled “Oil Well Corrosion Control” 
in your April 1953 issue. I have re- 
ceived numerous requests for copies of 
the article, several from universities 
and a number from research labora- 
tories associated with the petroleum in- 
dustry. It also occurs to me that re- 
prints of the article would be of con- 
siderable use to me as I offer the in- 
dustry my services in the field of scale 
and corrosion control. 

I would appreciate receiving some 
additional tear sheets if you have them 
available. 

E. N. Frisius. 
General Manager 
Magna of Texas 
Kilgore, Texas 


Ammonia From Natural Gas 
Editor’s Note: (The following 
letters serve to clarify data and 
statistics as published in our April, 
1953 Refining Progress Number, 
in which the production of am- 
monia from natural gas is com- 
pared to that produced from coal * 
tar and other sources, and the in- 
formation given is published here 
for the information of all con- 
cerned). 


To The Petroleum Engineer: 


The article “Petrochemicals Expand- 
ing 14 Per Cent Annually” by James 
H. Boyd and Claude A. Rackus in the 
April 1953 issue of The Petroleum En- 
gineer was most interesting and in- 
formative. 

In Table 14, “Production of Me- 
thane Petrochemicals,” one could infer 
that the synthetic ammonia production 
listed was entirely from methane, 
whereas the production given was that 
obtained from all the raw materials 
used in the U. S. synthetic ammonia 
plants. Also in the discussion it is 
stated “In the United States today prac- 
tically all synthetic ammonia is based 
on natural gas, whereas in 1940 it was 
based on coal and coke.” While nat- 
ural gas has made a spectacular growth 
in displacing coke as the major raw 


—, 


material, it still will not have “prac. 
tically all the capacity” until the com. 
pletion of the present program in 1955 
at which time, according to my infor. 
mation, based on published and con- 
fidential sources, approximately 81 per 
cent of the capacity will be based on 
natural gas. This assumes that the du 
Pont plant at Belle and the Morgan. 
town Ordnance plant will still be using 
coal and coke. 

The following table gives my esti- 
mates for capacity based on the various 
raw materials. The “By-product hy- 
drogen” heading includes capacity 
based on this raw material from petro- 
leum refining and chemical processing 
as well as the caustic chlorine-electro- 
lytic by-product hydrogen. 








Estimated annual U. S. synthetic am- 
monia capacity and production in short 


tons NH; 





Per cent capacity 
based on 





By 
product Natural 


Year Coke Ha gas Capacity Production 
1925 49 51 — 19,000 16,000 
1930 93 7 — 197,000 142,000 
1935 89 6 5 417,000 182,000 
1940 86 6 8 460,000 435,000 
1945 59 3 38 1,593,000 1,100,000 
1950 55 ‘3 42 1,940,000 1,566,000 
1952 qa 6 50 2,118,000 2,020,000 
1955 12 7 


81 3,485,000 





Capacities listed are for the end of 
the respective years which help ex- 
plain part of the difference between 
capacity and production for those years 
in which new plants came on stream 
and only produced part of the year. 
Plants shut down because of economic 
conditions and strikes, capacity di- 
verted to methanol production, and 
errors in estimation account for the re- 
mainder of the differences. 

Although the information in the 
article on ammonia is essentially cor- 
rect except in degree, I am forwarding 
my analysis in case it is of interest to 
you or either of the authors. 


F. D. Kuenzly. 
Plant Manager 
Shell Chemical Corporation 
Ventura, Calif. 


To The Petroleum Engineer: 


With reference to F. D. Kuenzly’s 
letter on our “Petrochemicals Expand- 
ing 14 Per Cent Annually” in the April 
1953 issue, we are pleased to have his 
comments. 

At the time of our study, our esti- 
mate of the portion of synthetic am- 
monia capacity based on natural gas 
and petroleum refinery gas raw mate- 
rials amounted to approximately 70 per 
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cent of the total capacity. This includes 
coke to gas plant conversions sched- 
uled for completion in the first half of 
1953. The trend is toward even greater 
use of gases for ammonia. We should 
have said that synthetic ammonia is 
dominantly based on petroleum gases 
rather than “practically all the syn- 
thetic ammonia is based on natural 
gas.” 

Further, our classification of am- 
monia as a “methane petrochemical” 
in Table 14 is a “convenient grouping 
of chemicals based dominantly but not 
exclusively on methane” and such a 
classification is, of course, arbitrary. 
However, others also have found this 
classification convenient. 


James H. Boyd, Consultant. 
C. A. Rackus, Co-Author 
General Aniline Works 
New York 14, New York 


Exclusive SOD Licensee 
To The Petroleum Engineer: 


I would like to set the record straight 
on the item on page C-18 of the 
October issue of The Petroleum Engi- 
neer discussing the _ recently-signed 
agreement between Standard Oil De- 
velopment Company and National Re- 
search Corporation. Contrary to the 
impression created by your treatment of 
our announcement, National Research 
is not a licensor for an SOD extraction 
process; rather, we are the exclusive 
SOD licensee authorized to design, 
build, and sell the new liquid-liquid ex- 
tractor developed for SOD by Profes- 
sor M. R. Fenske of Penn State Col- 
lege. Manufacture and sale of the ex- 
tractor is handled by the Equipment 
Division, National Research Corpora- 
tion, 70 Memorial Drive, Cambridge 
42, Massachusetts. 

Gordon Kiddoo. 
Director 
Development Department 
National Research Corporation 


Pipe Line Coverage Praised 
To The Petroleum Engineer: 


We wish to thank you for the excel- 
lent article on the Trans Mountain Oil 
Pipe Line project, in your November 
issue of The Petroleum Engineer. 

Your coverage of the completion of 
the construction and the opening of the 
line for operation was greatly appre- 
ciated. : 

H. H. Anderson. 
Vice President and General Manager 
Trans Mountain Oil Pipe Line 
Vancouver, B. C. 


Drilling With Ultrasonic Sound 
To The Petroleum Engineer 

In discussion with one of our engi- 
neers, I was informed that an article 
dealing with the possibility of oil well 
drilling with high frequency or ultra- 
sonic sound was published in one of the 





petroleum industry periodicals ap- 
proximately six months to a year ago. 

I have been unable to locate this 
article and would indeed appreciate 
your assistance in this connection. 

We take the opportunity at this 
time to congratulate you and your staff 
for the excellence of your publication, 
which is not only informative but of 
real aid to us in our varied oil industry 
activities. 

Thanking you for your interest in 
this regard, and awaiting your com- 
munication with interest, we are 

George J. Kruse 
Sales Manager 
Eastman International Co. 


Letters 


Interested in Oklahoma 


To the Petroleum Engineer: 


It is of interest to me that you are 
including several papers concerning 
the geological prospects in the state 
of Oklahoma for commercial oil and 
or gas production. (December, 1953, 
issue). I am particularly interested in 
the prospects of shallow productive 
zones above 3000 ft in Oklahoma. 

I am also interested in the proced- 
ures of restrictions concerning prora- 
tion of oil and gas wells there. 

Melvin X. Hobby 
Texas Gas Corporation 
Houston, Texas 
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New reasons why... SA 


Power Diggers give you 
More for ’54 


NEW STRESS - DESIGNED 
DIPSTICK, BOX-TYPE 
CONSTRUCTION 


NEW REINFORCED BOOM 
EXTRA BEARING SURFACE 


FOR LONGER PIN AND 
BEARING LIFE 


NEW REGULATOR VALVES 

FOR SMOOTH, POSITIVE 
CONTROL OF LIFT AND 
CROWD CYLINDERS 





NEW DOUBLE-BRAID 
HOSES FOR MAXIMUM 
DEPENDABILITY 


NEW SWING CONTRO! 
SYSTEM GIVES BETTER 
CONTROL, SMOOTHER 


ACTION 


Important new features, combined with advantages proven by 
thousands of users, add up to more production for your digging 
dollar! The Sherman Hydraulic Power Digger is designed and built 
for that wide range of job requirements beyond the economical 
use of hand labor and below the efficient use of larger equipment. 
Yes, between the smallest and largest jobs, you'll find there’s 
always a place for your Sherman Power Digger! Ask your nearby 
Sherman dealer for an on-the-job demonstration today. Write for 


free literature, Dept. S10. 


FREE 


Literature on 
new - features. 
Write for your 
copy now. 





To obtain more information on products advertised see page E-69 






“PRODUCTS, INC. 
ROYAL OAK, MICHIGAN 
Lo tl eatatso. 


Designed, Engineered and Manufactured jointly by 
SHERMAN PRODUCTS, Inc., Royal Oak, Mich. 
WAIN-ROY CORPORATION, Hubbardston, Mass. 


Patent No. 2,303,825. Other patents pending. 
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“I wanted V-Belts loaded with guts... 


and | sure got ‘em in U.S. Rainbow!” 


says “Red Royal” 


“I know what I’m talking about,” says this hard-driving toolpusher. 
“Latest case I know is a Texas contractor* who put Rainbow 
V-Belts on a compound drive. So far he’s used them 43 months 
and has drilled over 218,970 feet of hole, moving from location 
to location. The brand of belts used before that failed after three 
wells. You can see why Rainbow’s for me. That goes for anything 
in the “U.S.” oil field specialty line—like, for instance, U.S. Royal 
4 Rotary Hose.” 

Every U.S. Rainbow V-Belt has the unique Equa-Tensil Cord 
Section — the United States Rubber Company development that 
enables each cord to pull its full share of the load—for extra power. 
Rely on “U.S.” to give you quality and help you in the fight 
against downtime. 


Developed by Science — 
Proved by Drillers 
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Elk basin unit plant with a portion of field in background. 


ELK BASIN —THE 


FIELD 


Unitization transformed this field into a shining model of conservation — Sour gas is 


turned into LPG and sulfur — Nitrogen from the process is used to maintain pressure 


THE Elk Basin field is in the north- 
central portion of the Big Horn Basin 
in Carbon County, Montana and Park 
County, Wyoming. The field is ap- 
proximately SO miles east of Yellow- 
stone Park and 200 miles north of Cas- 
per, Wyoming. The field lies on an 
elongated asymmetrical anticline with 
the major axis trending northwest- 
southeast. Highly eroded outcroppings 
in the field give evidence to the struc- 
tural features of the anticline. 

In 1915 the discovery well was com- 
pleted in the Frontier sand. Light green 


R. J. HARVEY and F. K. KREBILL 


43 deg API gravity oil was found in 
two sands in the Frontier formation at 
depths ranging from 1100 to 1700 ft. 
The Second Frontier has been the most 
prolific and has produced 90 per cent 
of the Frontier oil recovered to date. 
This sand with an average thickness of 
50 ft has a proved productive area in 
excess Of 400 acres. The Second Fron- 
tier has been subjected to a low pres- 
sure gas drive operation for the past 27 
years and the formation is now in its 
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latter stages of depletion under present 
operating practices. 

Gas reserves were discovered in the 
Dakota sand in 1922. This formation 
which is approximately 45 ft thick lies 
at an average depth of 2500 ft. The 
reservoir has a proven productive area 
of 1080 acres. The Dakota reserves are 
nearly depleted and the reservoir is now 
used as a storage facility by a comme! 
cial gas company. 

The Embar-Tensleep oil reserve was 
discovered in 1942. This formation lies 
at an average depth of 4900 ft and has 
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R. J. Harvey F. K. Krebill 
Robert J. Harvey is plant engineer 
for Stanolind Oil and Gas Company at 
the Elk Basin plant after being a proc- 
ess engineer in the Tulsa general office 
from 1948 to 1950, and again in 1952. 
After graduating from the State College 
of Washington in 1943 and serving 
three years in the Army, he attended 
the University of Tulsa, receiving a MS 
degree in petroleum refinery engineer- 
ing in 1948. The Korean War accounts 
for the gap in his process design duties. 
F. K. Krebill, a native of Colorado, 
- received his BS degree from Colorado 
A&M in 1948. In that year he began 
his employment with Stanolind as a 
junior petroleum engineer in the Elk 
Basin field. Late in 1949 he was trans- 
ferred to the Rangely field. He is now 
a petroleum engineer in the reservoir 
section of Stanolind's district office in 
Cody, Wyoming where he has been for 
the past 18 months. 











a proved productive area in excess of 
6000 acres. The reservoir consists of a 
210-ft.section of Tensleep sandstone of 
Pennsylvanian age overlain by a 40-ft 
section of Embar Dolomite of Permian 
age. The structure at the Embar-Ten- 
sleep depth has more than 2000 ft of 
oil filled closure with strata dipping an 
average of 21 deg on the west flank and 
an average of 45 deg on the east flank. 
The reservoir oil is a high sulfur con- 
tent crude averaging 30 deg API grav- 
ity. The oil was undersaturated with 
gas at original reservoir pressure. At 
the time of discovery, the Embar-Ten- 
sleep solution gas had the highest hy- 
drogen sulfide content of any gas pro- 
duced in the Rocky Mountain region. 
At the present time a pressure main- 
tenance program is in operation in this 
reservoir. An inert gas is generated 
from the produced gas and is injected 
into the crest of the structure. 

In 1946 the Madison limestone oil 
reserve was discovered. This formation 
of Mississippian age has a proved pro- 
ductive area in excess of 5000 acres. 
The formation averages 920 ft in thick- 
ness and lies at an average depth of 
5150 ft. The Madison crude is also a 
high sulfur content oil with an API 
gravity of 28 deg. The crude was under- 
saturated at the time of discovery. An 
active water drive is the producing 
mechanism in the Madison reservoir. 
The sour solution gas is processed in 
the gas plant. 
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Embar-Tensleep Unitization 
and Pressure Maintenance 

The Embar-Tensleep producing and 
pressure maintenance program is one of 
the most interesting and unique oper- 
ations in the Big Horn Basin. The op- 
eration is unique in several respects. It 
is one of the first projects designed to 
recover elemental sulfur from oil field 
gases, and it is one of the first projects 
to use nitrogen successfully for main- 
taining reservoir pressure. 

Soon after the size and extent of the 
Embar-Tensleep reservoir was defined, 
the various field operators initiated an 
engineering study to determine the 
most efficient method of producing the 
field. Need for an engineering study 
was highlighted by the formation of a 
secondary gas-cap, apparent lack of 
sufficient water drive to maintain reser- 
voir pressure, and the problem of pro- 
tecting personnel and equipment from 
the injurious effects of the sour gas 
produced with the oil. Results of the 
study indicated that high producing 
rates could be maintained and recovery 
efficiency improved considerably if 
production of free gas were curtailed 
and if reservoir pressure were main- 
tained. 

The easiest way to curtail free gas 
production and maintain reservoir 


pressure, to the satisfaction of all ‘op. 
erators, was to unitize the entire reser. 
voir. Reservoir energy could be cop. 
served by shutting-in high gas-oil ratio 
wells and redistributing withdrawals to 
those areas of the field that were not in 
the secondary gas-cap. Also, a work. 
able repressuring program could be 
initiated to maintain the field’s produc. 
ing capacity at a high level. In addi. 
tion, unitization would result in higher 
operating efficiency due to consolida- 
tion of field facilities. 


Two types of repressuring programs 
were studied: (1) water injection around 
the edge of the field, and_(2) gas in. 
jection into the crest of the structure. 
Water injection plans were abandoned 
because of the expense of drilling in- 
jection wells and developing an ade- 
quate water supply. The gas injection 
scheme was also threatened by lack of 
an adequate gas supply. The Elk Basin 
field did not have the necessary amount 
of hydrocarbon gas needed for repres- 
suring because sweetening and remoy- 
ing the LPG from the Embar-Tensleep 
solution gas reduced the volume too 
greatly. It was not deemed advisable to 
inject the sour gas without sweetening 
because of its corrosive effect on equip- 
ment. All other known sources of hy- 
drocarbon gas within an economic dis- 
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tance were committed to other uses. 

Because of insufficient quantities of 
hydrocarbon gas, generation of an in- 
ert gas was considered. Studies indi- 
cated that the volume of sweetened 
solution gas obtainable in Elk Basin 
could be expanded approximately nine 
and one-half times by using it to gener- 
ate an inert gas. By generation of inert 
gas, adequate volumes of gas for re- 
pressuring were assured. 

The results of the engineering study 
were presented to the operators in 
September 1944. After a period of ne- 
gotiation, all formations below the top 
of the Embar formation were unitized 
effective May, 1946. Stanolind Oil and 
Gas was appointed unit operator. Other 
major working interest owners include 
Carter Oil, Ohio Oil, Continental Oil, 
Argo Oil, Sinclair Oil and Gas, Phil- 
lips Petroleum, and R. S. Shannon. 

After unitization became effective, 
Stanolind Oil and Gas Company, as 
unit operator, took over the operation 
of all unitized properties. All of the field 
facilities were consolidated and numer- 


ous duplications were eliminated. Eight © 


consolidated tank batteries took the 
place of forty-six batteries that existed 
prior to unitization. Equipment was 
standardized as much as possible so 
that servicing and maintenance work 
could be effected more efficiently. 
Wasteful gas production was halted 
and reservoir energy was conserved by 
shutting in high gas-oil ratio wells in 
the gas-cap area. 

Parallel with the consolidation of 
field facilities, plans for the construc- 
tion of the gas plant were completed. 





Gas gathering lines were laid to all tank 
batteries and high pressure injection 
lines were laid to eight crestal wells, 
four in the north dome and four in the 
south dome. The plant vas completed 
and began processing gas in March, 
1949. With the use of natural gas the 
injection system and injection wells 
were tested through the summer, and 
by September, 1949, full scale nitrogen 
injection operations were inaugurated. 

The completion of the gas plant al- 
lowed field operations to be fully inte- 
grated. Gas produced with the oil is 
piped to the gas plant where the deadly 


Sampling boxes on side of tank eliminates 
thiefing tanks through open hatches and 
exposing gager to sour gas. 
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hydrogen sulfide is removed and con- 
verted to sulfur. Then, other salable 
products such as propane, butane, and 
casinghead gasoline are stripped from 
the sweetened gas before it is burned in 
a steam generating boiler. Steam from 
the boiler is used for plant processing 
and generating electricity. Flue gases 
from the boiler stacks constitute the 
inert gas used for injection. A small 
amount of sweetened gas is sold. 


Pressure Maintenance Plant 

The Elk Basin pressure maintenance 
plant is characterized by the successful 
application of an idea. This idea was 
to produce a controlled furnace atmos- 
phere and subsequently compress this 
generated atmosphere to a pressure 
sufficient for field injection purposes. 
The idea of producing a controlled at- 
mosphere was not novel, as it had been 
well known for years in the metallurgi- 
cal industries. The idea had no prior, 
however, successful, practical applica- 
tion in secondary recovery of crude 
petroleum. The most important factor 
in inert gas generation and compres- 
sion is close control of potential cor- 
rosive agents. 

The decision to employ inert gas as 
an injection medium into the gas cap 
of the Embar-Tensleep reservoir in 
turn dictated to a large degree the type 
of plant to be installed. This decision 
resulted from the fact that the program 
demanded more gas than was available 
from the field or than could be pur- 
chased with an economical transmis- 
sion distance. From MER considera- 
tions, the design plant intake rate was 
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Elevated separators allow more complete separation of oil and solution gas. 


set at 12,000,000 std cu ft per day, 
and 14,000,000 std cu ft per day as the 
desired inert gas injection rate. Theore- 
tically, the perfect combustion of a 
paraffin hydrocarbon type fuel of 1100 
Btu per cuic foot gross heating value 
will yield about 9.5 volumes of dry flue 
gas per volume of fuel burned. From 
the volume of inert gas desired, it was 
readily apparent that generation of this 
gas would yield high pressure and tem- 
perature steam in sufficient quantity to 
satisfy most of the process require- 
ments. Specifically, steam could be 
used to maintain rich oil still tempera- 
tures and drive turbines for economical 
electrical power generation for plant 
and field needs, i.e. motor driven proc- 
ess pumps, fans for air cooling on serv- 
ices down to about 140 F, and motor 
driven well pumping units. 

The high hydrogen sulfide content, 
about 16.5 per cent, and the high GPM 
content, of propane and heavier com- 
ponents, together with a large regional 
demand for propane and an attractive 
market for sulfur dictated that facilities 
for high propane recovery, removal of 
hydrogen sulfide, and recovery of sul- 
fur be installed. The succeeding para- 
graphs will present a more detailed de- 
scription of the process facilities. 

The inert gas generator is a standard 
water-tube, gas-fired type boiler sur- 
rounded by a pressure tight casing and 
equipped with means for close com- 
bustion control and flue gas recircula- 
tion. As mentioned before, control of 
potential corrosive agents, especially 
oxygen, is the critical factor in this op- 
eration. Essentially a neutral furnace 
atmosphere, i.e., not over 0.05 per cent 
oxygen and not more than 0.5 per cent 
carbon monoxide and free hydrogen is 
produced by operation closely ap- 
proaching theoretical combustion. 

Control of excess oxygen is obtained 
primarily by a combustible controller 


A-40 


maintaining the proper air to fuel ratio 
in that a maximum of 0.5 per cent 
combustibles in the flue gas is main- 
tained. Secondary control of oxygen is 
obtained by means of the pressure-tight 
steel casing preventing air infiltration. 
This casing operates at approximately 
two inches water differential above the 
firebox pressure, the pressure being 
maintained by recirculating cooled flue 
gas to the casing. The proper adjust- 
ment of the induced-type gas burners is 
important in maintaining a low excess 
oxygen content. An instrument for in- 
dicating the oxygen content was in- 
cluded in the installation. 

Formation of nitric oxides is mini- 
mized by lowering flame temperatures 
about 1000 F through dilution of the 
combustion air by means of recircu- 
lated flue gas. The lower boiler wall 
temperatures resulting from recircula- 
ting flue gas to the pressure-tight cas- 
ing aids in reducing flame temperatures. 

In the design of such installations, 
consideration should be given to the 
location of the combustion air intake 
to prevent outside contamination, i.e. 
sulfur plant stack gas. In addition, 
trace quantities of hydrogen sulfide in 
the fuel will result in the appearance of 
traces of sulfur dioxide in the flue gas. 

The flue gas from the boiler stack is 
delivered after cooling to the compres- 
sion system by means of a turbine- 
driven gas-booster blower. A conven- 
tional, four stage compression system 
is utilized to deliver the gas to the field 
at 1500 psig. The gas is dehydrated 
after the second stage of compression 
by means of activated alumina, the con- 
trol dew point being minus 20 F at 
1500 psig. Condensate corrosion is 
minimized by means of aqua ammonia 
injection to maintain the ph of the 
water removed from the system be- 
tween 6.5 and 7.0. 

Feed gas compression facilities in- 


clude three stages of compression to 
boost the plant inlet gas from 0.5 psig, 
to 540 psig, a suction and discharge 
scrubber on each stage, and an after. 
cooler on the discharge of each stage, 
Compression condensate from the first 
and second stage discharge scrubbers 
is routed to a drips surge drum oper- 
ating at 6 psig. Vapors from the surge 
drum are recycled back to the inlet 
scrubber. A drips still is provided for 
endpoint and color control of the liquid 
from the drips surge drum, if necessary, 
Removal of hydrogen sulfide from this 
stabilized compression condensate js 
effected in a liquid amine contactor op- 
erating at 175 psig. Condensate from 
the third stage discharge scrubber, to- 
gether with sweet stabilized conden- 
sate, is combined with the rich oil from 
the main absorber. 

In sour gas plants, the proper design 
and operation of the acid gas removal 
system, i.e. hydrogen sulfide and car- 
bon dioxide, is of paramount import- 
ance. Continuous removal of acid gas 
and regeneration of the 10 per cent to 
20 per cent monoethanolamine solution 
is accomplished by employing two con- 
tacting columns operating at low tem- 
peratures, and a tower operating at 
high temperature and low pressure for 
the regeneration of the amine solution. 
Gas from the first stage discharge scrub- 
ber is routed to the low pressure con- 
tactor and gas from the second stage 
discharge scrubber to the high pressure 
contactor for final removal of hydrogen 
sulfide. 

To reduce utility requirements, the 
acid gas removal system was designed 
with a split flow arrangement. The total 
rich amine flow is routed to the top of 
the amine regenerator, with 250 gpm 
of semi-lean solution being withdrawn 
from the center of the column and 250 
gpm of lean-amine solution from the 
bottom of the column. The semi-lean 
amine solution is routed to the low 
pressure contactor, as well as one-half 
of the lean solution. The remainder of 
the lean solution is routed to the top of 
the high pressure contactor to effect 
removal of about 100 grains of hydro- 
gen sulfide per 100 std cu ft of gas. The 
rich amine flow from the bottom of the 
high pressure contactor passes to the 
top of the low pressure contactor with 
the semi-lean amine stream. 

Removal of iron sulfide sludge is ac- 
complished by filtering the rich amine 
stream, employing diatomaceous earth 
as the filter medium. Soluble, but non- 
volatile, impurities in the solution are 
removed by distillation in the’ amine 
reclaimer. 

A one-still system is utilized with the 
rich oil from the main absorber, to- 
gether with the compression conden- 
sate from the liquid amine contactor 
and third stage discharge scrubber, be- 


THE PETROLEUM ENGINEER, February, 1954 








Sulfu 
and ' 


ing Ss! 
tiona 
the r 
signe 
the p 
achie 
prop 
A co 
in th 
perat 
in cc 
or fr 
caust 
of h 
the r 
of th 
lishe 

In 
fract 
feed 
pum 
prop 
feed 
pani: 
buta: 

D 
from 
sent 
over 
resid 
thro 

N. 
cons 
over 
gaso 
ride 
the» 
able 
stor: 

A 
tion: 
eno. 
tion. 


mod 
acid 


THE 






- for 
ion. 
rub- 
con- 
tage 
sure 
gen 


the 
mned 
‘otal 
p of 
opm 
awn 
250 
the 
lean 
low 
half 
r of 
p of 
ffect 
dro- 
The 
the 
the 
with 


3 ac- 
nine 
arth 
non- 

are 
nine 


) the 
- to- 
den- 
ctor 
, be- 








Sulfur is stored in solid blocks which measure 50 ft by 50 ft by 18 ft high 
and weigh 3500 to 3700 tons. 


ing substantially deethanized in a frac- 
tionating absorber prior to its entry to 
the rich oil still. The system was de- 
signed to absorb about 90 per cent of 
the propane in the main absorber and 
achieve about 80 per cent retention of 
propane in the fractionating absorber. 
A constant reflux control is employed 
in the rich oil still allowing the top tem- 
perature to vary according to changes 
in composition. The still net overhead 
or fractionator feed stream passes to a 
caustic pretreater where residual traces 
of hydrogen sulfide and a portion of 
the mercaptans are removed. Removal 
of the remaining mercaptans is accomp- 
lished in a regenerative caustic unit. 

Instead of the conventional, cascade 
fractionating system, the fractionator 
feed stream, after caustic treatment, is 
pumped to the depropanizer. The de- 
propanizer net overhead comprises the 
feed to the deethanizer, and the depro- 
panizer bottoms the feed to the de- 
butanizer. 

Dry propane product.is produced 
from the bottom of the deethanizer and 
sent to storage. The deethanizer net 
overhead is normally routed to the 
residue gas system, but can be recycled 
through the main absorber. 

Normal operation of the debutanizer 
consists of making a butane product 
Overhead and a 14# RVP natural 
gasoline off the bottom. Copper chlo- 
ride treaters convert the mercaptans in 
the natural gasoline to less objection- 
able disulfides prior to its entry into 
storage. 

All storage tanks are of the conven- 
tional horizontal cylindrical type with 


enough capacity for ten days’ produc- 
tion. 


Sulfur Plant 
The sulfur-recovery operation is a 
modified Claus process converting the 
acid gas from the amine treating unit 


to elemental sulfur. The approximate 
composition of the acid gas is 74 per 
cent hydrogen sulfide, 21 per cent car- 
bon dioxide, 2 per cent hydrocarbons 
and inerts, and 3 per cent water vapor. 

One-third of the total acid gas stream 
is burned in a special boiler liberating 
heat for the generation of 200 psig 
steam. The furnace effluent, after mix- 
ing with the other two-thirds of the 
acid gas stream, passes to a reactor 
filled with a bauxite catalyst, where the 
hydrogen sulfide and sulfur dioxide re- 
act to form elemental sulfur and water 
vapor. The exit gas from the reactor 
passes into a condenser-separator where 
the sulfur vapor is condensed and the 
gas mixture temperature lowered to 
about 300 F. About 75 per cent of the 
potential product sulfur is formed in 
the No. | reactor and condensed in the 
No. 1 condenser-separator. The re- 
maining gas from No. 1 condenser- 
separator is reheated in an acid-gas 
fired, inline burner, and passes to a 
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second reactor and condenser-separa- 
tor where additional sulfur is produced 
Normal routine control of the air to 
acid gas ratio is based on maintaining 
the hydrogen sulfide-sulfur dioxide 
ratio in the stack gas between 1.5 
and 3.0. 

Under design conditions, the plant 
processes approximately 2,900,000 std 
cu ft per day of acid gas and produces 
approximately 80 long tons of sulfu: 
per day. Liquid sulfur is transferred io 
a storage area where it is solidified into 
blocks of about 3600 long tons. These 
blocks are then broken up, by using 
dynamite, and hauled by truck, 17 
miles, to a crusher where it is loaded on 
standard railroad cars. 


Reservoir Performance 

Effects of unitization and nitrogen 
injection on the Embar-Tensleep reser- 
voir performance are very evident 
Prior to unitization, reservoir pressure 
was falling rapidly even though the 
producing rate was only in the order of 
10,000 bbl of oil per day. With selec 
tive production following unitization, 
the rate of pressure decline was reduced 
even though the producing rate was in 
creased by 50 per cent. Leveling of the 
pressure decline curve can be expected 
after the bottom hole pressure reaches 
the bubble point, but in this instance 
pressure had fallen to the bubble point 
in only a small area at the crest of the 
structure. Therefore the leveling of the 
pressure decline between 1946 and 
1949 has to be attributed primarily to 
the shutting-in of high gas-oil ratio 
wells, and selectively producing low 
gas-oil wells downstructure. 

Since commencement of nitrogen in- 
jection the pressure trend has been re- 
versed. Bottom hole pressure has in- 
creased approximately 100 psi even 
though oil producing rates have been 
stepped up to approximately 19,000 





The first large scale cooperative 
water flooding program ever to be 
operated in California has begun at 
Dominguez oil field in Los Angeles 
County by Union Oil Company, 
Shell Oil Company and the Domin- 
guez Oil Field Company. The pro- 
gram is expected to add substantially 
to the known crude oil reserves of 
the field. 

This secondary oil recovery op- 
eration in which water is used to 
flush the oil sands is the direct result 
of successful pilot tests made at 
Dominguez by Union Oil, plus en- 
gineering studies and appraisals by 
the three companies during the past 
two years. 

Approximately. $1,400,000 will 





Pacific Coast’s First Large Water Flooding Plan Underway 


be spent for drilling and well repair 
operations, plus an additional $350,- 
000 for water treating and injection 
facilities. All of the investment costs 
and subsequent operating expenses 
will be borne by the three. 

Plans call for the cooperative 
water flood of the “First East Cen- 
tral Fault Block embracing the Hell- 
man and Reyes properties,” accord- 
ing to H. D. Aggers, manager of 
secondary recovery operations for 
Union Oil. 

Although water flooding has been 
highly successful and is widely prac- 
ticed in other oil producing areas, 
this operation will be the first large 
scale cooperative “flood” to be con- 
ducted on the Pacific Coast. 
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TO SULFUR STORAGE PIT 


Schematic diagram sulfur recovery process at Elk Basin plant. 





bbl per day. The increase in reservoir 
pressure has caused 16 wells to return 
to flowing after having been pumped 
prior to injection. Reducing the num- 
ber of wells that have to be pumped has 
helped reduce operational costs. 
Gas-oil ratios have remained near 
the solution gas-oil ratio except during 
periods of testing the high gas-oil ratio 
wells or during periods of low oil pro- 
duction when free gas must be pro- 
duced to keep the gas plant in opera- 


tion. The gas-cap has expanded uni- 
formly down structure without chan- 
neling of injected gas. 

The dominant producing mechanism 
in the reservoir at present is gravity 
drainage, sometimes referred to as 
gravity segregation. Results of all en- 
gineering studies to date indicate that 
this mechanism will result in a very 
high recovery efficiency. It is apparent 
that recoveries will be as good or per- 
haps better than recoveries normally 
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Performance history of Elk Basin field, Embar-Tensleep reservoir. 
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expected with water drive. In any even 
the recoveries will be much greater 
than those which could have been ex. 
pected under competitive operations 
without unitization. Fluid and reservoir 
characteristics are highly favorable to 
the gravity drainage mechanism. The 
injection program results in a high pro- 
ducing rate from the existing wells and 
allows the oil drained by gravity to be 
recovered with fewer producing in- 
stallations. 

The Embar-Tensleep operation lends 
itself to the application of much of the 
accepted reservoir engineering theory. 
This is possible because of the wealth 
of data collected throughout the life 
of the field. Reservoir data is still being 
meticulously recorded and some of it 
in new and ingenious ways. Bottom 
hole pressures On pumping wells are 
taken with a pressure bomb lowered 
between the tubing and casing thus sav- 
ing the cost of pulling the rods and 
pump. Improved techniques and special 
equipment were developed at Elk Basin 
to facilitate the annulus method of 
bombing wells.* With annulus bomb- 
ing, bottom hole pressures can be re- 
corded cheaper and with less interrup- 
tion of producing schedules. 


Operational Problems 

One of the main operational prob- 
lems at Elk Basin is the protection of 
personnel and equipment from the 
harmful effects of the sour hydrogen 
sulfide gas produced with the oil. The 
first step was to use galvanized stock 
tanks to store oil at the tank batteries. 
Early in the life of the field it was 
found that hydrogen sulfide combined 
with iron in the unprotected tanks and 
formed an explosive mixture of iron 
and sulfur. When the explosive com- 
bination was exposed to oxygen a tank 
fire sometimes resulted. Even if no 
fires resulted unprotected iron tanks 
were quickly corroded to uselessness. 

Casing corrosion from the sour gas 
is combatted by lubricating inhibitors 
into the annular space. Flow lines and 
treaters are protected from electrolytic 
corrosion by using sacrificial anodes. 
Pipe lines are continually checked for 
“hot spots,” then anodes are installed 
to inhibit the deterioration of the pipe. 
The casing and other well piping are 
protected from stray ground currents 
by using insulating nipples and flanges. 

Sour gas presents a very serious Op- 
erational hazard. Hydrogen sulfide 
paralyzes the olfactory nerve so that 
workmen have no way of naturally de- 
termining when a dangerous amount 
of sour gas has been inhaled. There- 
fore, many steps have been taken to 





*API paper entitled “Design and Develop- 
ment of Improved Annular Survey Equipment 
and Techniques” by G. H. Reneau presented be- 
fore the Rocky Mountain District of the API 
at its spring meeting held in Casper, Wyoming 
during April, 1952. 
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protect personnel who work around in- 
stallations where the gas is present. 

Production separators are elevated 
and operated with two pounds per 
square inch back-pressure so as to re- 
move the maximum amount of solu- 
tion gas from the oil. Thus, there is less 
gas effervescing from oil in storage and 
polluting the atmosphere around the 
tank batteries. Another advantage of 
elevated separators is that more com- 
plete separation results in a larger 
supply of raw gas for the gas plant. 

Manual cleaning of dirty tank “bot- 
toms” has been nearly eliminated by 
installing hot rolling lines. All tank 
batteries have treater installations and 
when “bottoms” of a tank become too 
high for pipe line specifications the 
“bottoms” are circulated through the 
treater. Hot oil from the treater is 
routed back to the tank through a 
special piping system designed to scrub 
a major portion of the sludge and sedi- 
ment from the bottom of the tank. 
Thus, the performance of a hazardous 
operation has been greatly curtailed. 

Other safety devices installed around 
the tank batteries include oxygen 
breathing systems, sampling boxes, 
liquid level gages, and nitrogen blankets 
in the void space of the tanks. The 
sampling boxes afford pumpers and 
gagers the opportunity of sampling a 
tank at the customary three levels with- 
out using the cat walk and _ thie! 
hatches. Liquid level gages allow pump- 
ers to determine when to “switch” 
tanks without gaging from the thief 
hatch. Therefore, the risk of being ex- 
posed to sour gas while gaging or sam- 
pling tanks through an open thief hatch 
has been eliminated. Nitrogen is piped 
from the gas plant to all tank batteries 
and a blanket of nitrogen is maintained 
in the void space of the tanks at all 
times. This reduces the exposure of 
tank parts to sour gas and reduces the 
amount of hydrogen sulfide gas that 
escapes from the tank whenever the 
thief hatches are opened. All batteries 
have an oxygen breathing system in- 
stalled. This is for use by personnel who 
must be exposed to sour gas while 
working around tank batteries. The 
oxygen mask is doned in a safe area 
and the user is constantly supplied with 
oxygen by means of a flexible hose 
connected to a high pressure oxygen 
source while working in the danger 
area. 

Additional operational problems are 
created by the rugged terrain of the 
field and the severe weather that is ex- 
perienced during the winter. Rough 
eroded outcrops in the field cause the 
preparation of well sites and access 
roads to be quite expensive in some 
cases. Winter temperatures may fall as 
low as —40 F, which causes drilling 
and production operations to be im- 
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Well head installation for Safety practices include using an oxygen mask while working 
annulus bombing. in contaminated areas around tank batteries. 


peded with “freeze-ups” and other cold 
weather problems. In addition to cold 
weather, blizzard conditions may pre- 
vail which add further to winter oper- 
ational difficulties. 


Summary 

Producing operations in the Elk 
Basin field are highly interesting, espec- 
ially those pertaining to the Embar- 
Tensleep reservoir. This operation of- 
fers a good example of the benefits of 
unitization and pressure maintenance 
and is a tribute to the foresight of the 
operators in the field. The project not 
only assures the maximum recovery of 
oil from the reservoir, but also pro- 
vides for full utilization of gas—a nat- 
ural resource that was previously 
wasted by flaring. The sour gas which 
was only a nuisance prior to erecting 
the gas plant is now processed for its 
salable hydrocarbons and sulfur. In 
light of these features, the Embar-Ten- 
sleep operation can be considered an 
outstanding example of modern oil- 
field conservation practice. 
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The food in the sea is worth millions and it’s there for the taking. 


Oil helps him serve your table... 


But to take it you have to be tough, bold, skilled. You have to work 


with a slippery, fish-filled deck under you and a pitching sea under that. 


You have to know the way of the water and the way of your catch. 


For centuries, the fisherman’s power was in the wind. Today, 







it’s in his mighty, oil-lubricated Diesel or gasoline engine. Result: his job is 


safer, his payload bigger. America’s annual seafood haul now stands 


at well over four billion pounds. The Texas Company has long been an 


important contributor of petroleum products to America’s fishing industry. 
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Compressor: 


New York Washington, D. C. Bradford, Pa. 


San Francisco, Cal. Houston, Dallas, Greggton. Pampa and Odessa, Texas Seattle, Wa 


PAY OFF 5 WAYS 


in Shell’s TXL gus lift system 


HE compressors shown here are Cooper-Bessemer 
B30 hp GMX’s in the Shell Oil Company operated 


_TXL plant at Notrees, Texas. These units, with a 
| capacity of about 7500 M.c.f. per day, supply the 
high pressure gas to 15 of the 23 wells being pro- 
duced by gas lift. Here, residue gas from the nearby 


TXL gasoline plant is compressed from about 180 
psi to 1100 psi. To maintain constant pressure with 
minimum manual control, the GMX’s are equipped 
for automatic speed regulation and progressive 


- automatic shutdown. 


“Template” predesign is an important feature of 
these modern GMX’s. Here are 5 ways it pays off: 


1. Pre-engineering and pre-fabrication of all water, 
lube, fuel and compressor piping. 


TOP — This photo, from the compressor cyl- 
inder side, shows the 3 Cooper-Bessemer V- 
angles pre-engineered and fully equipped for 
complete ‘‘template’’ installation for gas lift 
service in the Shell Oil Company operated 
TXL plant, near Notrees, Texas. 


LEFT — Gas lift compressor building housing 
the 3 ‘‘Template'’ GMX's. Capacity now totals 
about 7500 M.c.f. per day, with provision for 
expansion to 10,000 M.c.f. 


RIGHT — The GMX's, shown here from the 
crank-door side, were furnished complete with 
all engine piping and auxiliary equipment, 
ready for fast, simple ‘‘template"’ installation 
on a concrete foundation. 


. Greatly reduced installation time. (Can be com- 
pared to a skidded unit on permanent foundation.) 


. Elimination of costly steel skids. 


- No need to specify, order and expedite auxiliary 
equipment. 


. The V-angle GMX, simple and extremely compact, 
is ideally suited to template predesign and in- 
stallation. 


GMX compressors are built in sizes from 220 to 
500 bhp. 


Other Cooper-Bessemer V-angles, GMV’'s and 
GMW's, range up to 2500 bhp. Let the nearest 
Cooper-Bessemer office give you proof that these 
modern V-angles are easily your best bet. 


s 4y Cooper-Bessemer 
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Characteristics of Crude Oils 


From Big Horn Basin Fields 


W. J. WENGER* and W. J. LANUM* 


Abstract 


Analyses of 103 crude oils from Big 
Horn Basin fields have been compiled 
and tabulated in an abridged form ac- 
cording to the geological time periods 
of productive formations. The analyses, 
made by the Bureau of Mines routine 
method at the petroleum and oil-shale 
experiment station at Laramie, Wyo- 
ming, represent most of the fields and 
productive formations within the basin. 

All low-sulfur oils were produced 
from Cretaceous formations while all 
oils with more than 0.5 per cent sulfur 
were produced from formations older 
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than Cretaceous. Further correlations 
between types of oil and geological 
source are suggested. Similar correla- 
tions have been made in neighboring 
areas in the Rocky Mountains. 

The information presented is useful 
from the standpoint of the geologist in 
predicting types of oils to be found 
and in correlating geological informa- 
tion, and from the standpoint of the 
production man and refinery man in 
judging value and utilization. 
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THE Big Horn Basin of Wyoming 
and Montana is one of the most im. 
portant areas in the Rocky Mountain 
region, both from the standpoint of 
volume of oil being produced and from 
the rate at which new discoveries are 
being made. Consequently, character- 
istics of oils found in the various fields 
of the Basin are important to geolo- 
gists, production men, and refiners, 
The analyses of 103 crude oils, as de- 
termined by the Bureau of Mines rou- 
tine method, are compiled and dis- 
cussed in this review. 

Nine of the 20 largest producing 
fields in Wyoming in 1952 were in the 
Big Horn Basin; several are especially 
interesting. The Elk Basin field is the 
largest producer in the basin and is 
second only to the Rangely (Colorado) 
field in the Rocky Mountain region. It 
was discovered in 1915 but did not at- 
t2in prominence until oil was discov- 
ered in the Tensleep sandstone in 1942, 
The first productive oil wells in the 
basin were drilled at the Garland and 
Greybull fields in 1906 and 1907. The 
Bonanza field is of interest because it 
is; near the Bonanza oil spring, where 
the first indications of oil in the basin 
were found in 1884. The first produc- 
ing wells, however, were not drilled 
until 1950 with discovery of oil in the 
Tensleep sandstone. Locations of many 
Big Horn Basin fields are shown in 
Fig. 1: , 


Analytical Method 

This report is based upon data taken 
from crude-petroleum-analysis reports 
for oils analyzed at the U. S. Bureau 
of Mines petroleum and oil-shale ex- 
periment station, Laramie, Wyoming. 
Petroleums from Rocky Mountain 
fields, including Big Horn Basin oils, 
have been analyzed at this station since 
1930. 

Table 1 illustrates data obtained on 
oil from one of the new fields in the 
basin by the Bureau of Mines routine 
method of analysis.! Since 1950 Bon- 
anza has become one of the 20 major 
producing fields in Wyoming and 
ranked as seventh largest producer in 
the basin by producing over 1,600,000 
bbl of oil in 1952. 

The Tensleep sandstone oil illustrated 
in Table 1 is very different from that 
issuing from the Bonanza oil spring. 
The former is a high-sulfur oil similar 
to other oils from the Tensleep forma- 
tion in the basin. The oil from the 
spring is a low-sulfur green oil con- 
taining only 0.20 per cent sulfur. It 
contains only the higher-boiling gaso- 
line components, the “light ends” ap- 
parently having been lost due to 
weathering. Low sulfur and other char- 
acteristics, however, indicate that its 


*Chemist, Bureau of Mines, Laramie, Wy0- 
ming. 
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Further Increased Recovery 


Possible With A 
BS&B “COLD-FRAC”* Stabilizer 


which is normally installed as a part of the 
BS&B ""COLD-FRAC''* System. Can also be 
purchased as a separate packaged unit. It 
offers a means of holding the added re- 
covery made possible by the BS&B ''COLD- 
FRAC''* System. If your separator system 
is making 50 or more barrels of conden- 
sote per day, you should investigate the 
BS&B ""COLD-FRAC''* Stabilizer! 
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Does An Outstanding Job For Lease Operator! 

| This Texas operator¢ had new gas wells with a 
production capacity in excess of 15 MMSCFD, at a flowing 
pressure of 2,000 p.s.i. gauge. Maximum dehydration and 
condensate recovery were desired before delivery to the pipe- 
line at a pressure of 760 p.s.i. 


A BS&B “COLD-FRAC’”’* System with Hydrate 
Inhibitor was selected and installed because of its superior 
recovery rate over Conventional’ Stage Separation and Con- 
ventional LTS Units. The Hydrate Inhibitor would also per- 
form the dehydration necessary to meet pipeline require- 
ments, and to prevent hydrate formations at separator tem- 
peratures of approximately +3° F. 


This unit is now recovering condensate at the rate 
of approximately 13.5 bbls./MMSCF, and sales gas is going 
into the pipeline at a dew point of —15° F. A practical solu- 
tion to this lease operator’s problem! 


*"COLD-FRAC” is a trade-mark of Black, Sivalls & Bryson, Inc. 
(Patented and patents applied for.) 


t Name supplied on request. 


THERE IS A TYPE OF “COLD-FRAC”™ SYSTEM 
@ for every field requirement the operator may en- 
counter. Ask your BS&B Man .. or write directly to.. 


Mey 4 


1708 West Main Street... se goeittevh: ctewherg oc nedimearelat Oklahoma City, Oklahoma 
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STATEMENT OF CONDITION 


it the Close of Business December 31, 1953 


ASSETS 


Cash on Hand and Due from Banks . 

United States Government 
Obligations 

Public Housing Authority Obligations 
(Fully Guaranteed) . . . 

State, County and Municipal Bonds 

Stock in Federal Reserve Bank . ra’ 

a a ee ‘ 

Commodity Credit Corporation Certificates al _— 

Loans and Discounts . . . . .. . 

Income Accrued . . . . 

Letters of Credit and Aeiegtienes 

Banking House and Equipment . 

Other Assets ... . 


$110.988,559.03 


12,975,830.31 
13,373,910.48 


LIABILITIES 


Capital Stock . . . . . . ~~) $15,000,000.00 
Surplus Fund 15,000,000.00 
Undivided Profits 4,897,107.54 


Reserve for Contingencies . 
Reserve for Taxes, Ete. . 

Deferred Income , 
Letters of Credit and Amengennnee 


DEPOSITS: 
Individual . ta © 4 $352.811,749.16 
a rae hh 
U. S. Government 14,192,.682.46 


$255,446,202.86 


137,338,299.82 
900,000.00 
219,098.00 
22,287,142.32 
218,006,983.66 
1,483,209.60 
3,130,333.37 
7,257,013.95 
93,864.31 





$6416,162,147.92 


$ 34,897,107.54 
2,802,369.60 
3,347,887.55 
170,898.91 
3,130,333.37 


601,513,550.95 





$616,162,147.92 


The major difference between 


banks of today is the way 


people are treated. 


fae Woo 
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\ libs 
NATIONAL BANK IN DALLAS 


MEMBER FEDERAL DEPOSIT 


DIRECTORS AND 
ADVISORY DIRECTORS 


NATHAN ADAMS 
HONORARY CHAIRMAN 

OF THE BOARD 

GEO. N. ALDREDGE 
CHAIRMAN 

EXECUTIVE COMMITTEE 

A. H. BAILEY 

PRESIDENT 
HIGGINBOTHAM-BAILEY CO 
HENRY C. COKE, JR. 
COKE & COKE 

ATTORNEYS 

ROSSER J. COKE 

COKE & COKE 

ATTORNEYS 

CARR P. COLLINS 
CHAIRMAN OF THE BOARD 
FIDELITY UNION LIFE 
INSURANCE CO. 

E. DeGOLYER 

DeGOLYER & MacNAUGHTON 
J. T. ELLIOTT 

ELLIOTT LUMBER CO 
EARL FAIN 
INVESTMENTS 

EDGAR L. FLIPPEN 
CHAIRMAN OF THE BOARD 
M. 1. FREEDMAN 
INVESTMENTS 

W. A. GREEN, JR. 
PRESIDENT 

W. A. GREEN COMPANY 
T. E. JACKSON 
SCUTHWESTERN MANAGER 
PITTSBURGH PLATE GLASS 
COMPANY 

JOHN J. KETTLE 
SENIOR VICE PRESIDENT 
ERNEST L. KURTH 
PRESIDENT 

SOUTHLAND PAPER MILLS 
LUFKIN, TEXAS 

Cc. L. MAILLOT 

PROPERTY MANAGEMENT 
AND INVESTMENTS 

W. B. MARSH 
MANAGER 

HARRIS-LIPSITZ INTERESTS 
EUGENE McELVANEY 
SENIOR VICE PRESIDENT 
HARRY S. MOSS 
INDEPENDENT OIL OPERATOR 
Wm. F. NEALE 
PRESIDENT 

Wm. F. NEALE & CO 

J. B. O'HARA 
CHAIRMAN OF THE BOARD 
OR. PEPPER CO 

HYMAN PEARLSTONE 
PRESIDENT 
HIGGINBOTHAM -PEARLSTONE 


» MAROWARE CO 


W. L. PREHN 
GENERAL MANAGER 
SOUTHWESTERN BELL 
TELEPHONE CO 


J. FRED SCHOELLKOPF, JR. 
PRESIDENT 

THE SCHOELLKOPF CO 

E. E. SHELTON 

PRESIDENT 

DALLAS FEDERAL SAVINGS & 
LOAN ASSOCIATION 


R. H. STEWART, JR 
MANAGER 
GRAHAM PAPER CO 


ARCH S. UNDERWOOD 
PRESIDENT 

UNION COMPRESS & 
WAREHOUSE CO 

LUBBOCK, TEXAS 

JAMES RALPH WOOD 
PRESIDENT 

SOUTHWESTERN LIFE 
INSURANCE CO 


BEN H. WOOTEN 
PRESIDENT 
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TABLE 1. ROUTINE ANALYSIS OF CRUDE OIL FROM TENSLEEP SAND- 
STONE, BONANZA FIELD, BIG HORN COUNTY, WYOMING. 








Identification 
gample PC-51-140 


Bonanza field 

Tensleep sandstone, Pennsylvanian 
10-2528 ft 
Big Horn County, Wyoming 


General characteristics 


Specific gravity . 0.846 
API gravity. .... 35.8° 
Sulfur, per cent. 1.87 
Pour point, deg F below 5 
Color. brownish green 
Viscosity, S.U.S. at 100 F, sec. 7 





Distillation, Bureau of Mines routine method 
Stage 1—Distillation at standard pressure, 760 mm Hg absolute. First drop, 22 C (72 F) 


Cut at 





: Specific API Aniline Viscosity Cloud 
Fraction _-—__---—-—_- Sum gravity gravity point, 100 F test, 
number gC "Deg F Percent percent 60/60 F 60 F C.I. degC S.U.secs. deg F 
1 50 122 2.3 2.3 0.634 91.7 
2 75 167 3.7 6.0 661 82.6 3.2 - 
3 100 212 5.0 11.0 698 71.2 11 61.9 
4 125 257 5.9 16.9 726 63.4 15 59.0 
5 150 302 6.6 23.5 .754 56.2 21 55.0 
6 175 347 6.8 30.3 781 49.7 27 50.2 
7 200 392 5.8 36.1 801 45.2 30 49.8 
8 225 437 5.8 41.9 818 41.5 33 53.9 
9 250 482 6.0 47.9 835 38.0 35 57.7 
. 10 275 527 6.6 54.5 853 34.4 39 59.6 
Stage 2—Distillation continued at 40 mm Hg absolute 
ll 200 392 4.7 59.2 879 29.5 47 61.2 41 below 5 
12 225 437 5.6 64.8 891 27.3 49 63.3 47 20 
13 250 482 5.8 70.6 909 24.2 55 64.2 60 40 
14 275 527 5.2 75.8 .929 20.8 61 65.9 89 60 
15 300 572 5.4 81.2 939 19.2 63 70.2 175 80 
Residuum 17.9 99.1 995 10.7 too dark 
Carbon residue of residuum, 9.7% — Carbon residue of crude, 2.0%. 
Approximate summary 
Specific API 
Per cent gravity gravity Viscosity 
t line 11.0 0.672 79.1 
We Sioaline and annem. 36.1 . 737 60.5 
Kerosine distillate . . 5.8 818 41.5 
SE ee 21.5 . 861 32.8 
Nonviscous lubricating oil 10.5 896-. 930 26 .4-20.7 50-100 
Medium lubricating oil. . 6.1 .930-. 942 20.7-18.7 100-200 
Viscous lubricating oil. . 1.2 942-944 18.7-18.4 above 200 
Ns 6 ss. 6-6: e008 ; 17.9 995 10.7 
Distillation loss.............. , 9 











source is from among the Cretaceous 
formations. 


Properties of Big Horn Basin Oils 

Summaries of analytical data for 
103 oils from the Big Horn Basin are 
shown in Tables 2-6. Oils discussed in 
this report were produced from forma- 
tions in five geological time periods: 
Cretaceous, Triassic, Permian, Penn- 
sylvanian, and Mississippian. Tables 
correspond to this arrangement. 








The Big Horn Basin produces an ap- 
preciable percentage of low-gravity 
(API) black oils. Over half of the oils 
whose analyses are presented in this 
report are typical black oils (defined as 
containing 2 or more per cent sulfur, 
5 or more per cent carbon residue, and 
with an API gravity of 26 deg or less). 
This does not represent the proportion 
of this type of oil produced, however. 

Sulfur Content of Oils. When classi- 
fied according to sulfur content, the oils 


tall into two very distinct classes—low 
sulfur oil (0.50 and less per cent sul- 
fur), and high-sulfur oil (over 0.50 pe 
cent sulfur). With no exceptions, the 
Cretaceous oils fall in the first class, 
while oils from formations older than 
Cretaceous are in the second class 
The highest sulfur content of 21 Cre- 
taceous oils studied is 0.12 per cent 
Sulfur contents of two Triassic oils are 
2.59 and 3.07 per cent. Range of values 
for 33 oils from the Permian forma- 
tions is 0.91 to 4.11 per cent sulfur 
The range for 33 Pennsylvanian period 
oils is 0.85 to 3.96 and for 14 oils 
from the Madison limestone (Missis- 
sippian period), 1.41 to 4.24 per cent 
This trend toward occurrence of low- 
sulfur oils in younger formations and 
high-sulfur oils in older formations has 
been noticed in other areas in the 
Rocky Mountain region,?»* but no- 
where is it more distinct or clear cut 
than in the Big Horn Basin. 

Pour Points. Cretaceous oils gen 


erally have low pour points, although 


50 F was observed for an oil from Dry 
Creek, Montana; 45 F for Zimmerman 
Butte, Wyoming; and 45 F for an oil 
from Northwest Elk Basin, Montana 
These high pour points are caused by 
the presence of paraffin wax, while the 
low pour points of 5 F and less that 
prevail among most of the oils indicate 
low wax concentrations. Pour points 
are also low among oils from Triassic, 
Permian, Pennsylvanian, and Missis- 
sippian formations. The occasional high 
value is due to the extreme viscosity of 
the oils rather than wax concentrations. 

Gasoline Yields. As suggested by the 
gravities, straight-run gasoline yields 
are high for the Cretaceous oils. Oils in 
the other groups have rather low gaso- 
line yields, except for the Golden 








Summary of data showing sources and general characteristics of oils in the Big Horn Basin. 





TABLE 2. FROM CRETACEOUS FORMATIONS. 





State and Productive 
Item Field County formation! 
Wyoming 
1 Badger Basin Park Frontier 
2 Bonanza Oil Spring Big Horn * 
3 Byron, South Big Horn Frontier 
4 Basin Park Frontier 
5 Elk Basin, South Park Frontier 
6 Garland, South Big Horn Frontier 
7 Golden Eagle Hot Spgs. Muddy 
8 — hae Hot Spgs. Lakota 
9 Hot Spgs. Frontier 
10 pa A Big Horn Greybull 
11 Hidden Dome Washakie Frontier 
12 Kirby Creek Hot Spgs. Frontier 
13 Sand Creek Washakie Frontier 
14 Shoshone Park Muddy 
15 Silver Tip Park Frontier 
16 Worland Washakie Frontier 
17 Zimmerman Butte Hot Spgs. Frontier 
Montana 
18 Clark Fork Carbon Dakota 
19 id Creek Carbon Pryor 
20 Dry Creek Carbon Greybull 
21 Be Basin, Northwest Carbon ‘Frontier 
22 Elk Basin, Northwest Carbon Lakota 


Approxi- as Carbon’ Gaso- Distillation 
mate Viscosity Pour residue, Nitrogen, Sulfur, line, residue, 

discovery Gravi ; at 100 F point, weight weight weight volume volume 
date Depth, feet deg API Color? S.U.secs. deg F percent percent percent percent per cent 
1931 8,123- 8,476 46.0 green 32 <5 0.2 0.026 <.10 §2.5 8.7 
1884 surface 28.7 green 66 <5 4 045 .20 4.0 26.6 
1950 2,714— 2,757 53.5 NPA 3 <32 <5 0 .002 <.10 68.9 2.4 
1915 1,540- 1,556 44.5 green 33 <5 5 .030 <.10 47.2 12.5 
1950 4,950— 5,053 41.1 green 34 <5 9 030 <.10 40.5 13.5 
1950 3,225- 3,285 49.2 NPA 444 <32 <5 1 005 <.10 64.7 4.4 
1944 6,720- 6,776 62.6 NPA 1 <32 <5 —_ — <.10 86.3 3.0 
1945 7,379 51.8 NPA 1 <32 _ 1 — <.10 54.3 5.6 
1914 1,047- 1,188 44.5 green 35 <5 3 .032 <.10 45.8 13.2 
1908 950- 965 49.9 NPA7 34 20 2 005 <.10 43.9 11.5 
1932 1,588- 1,612 43.0 NPA24% <82 <5 0 008 <.10 55.0 1.24 
1918 400-410 38.0 green 40 <5 7 .051 <.10 32.8 21.2 
1947 6,710- 6,892 43.4 NPA5 35 20 2 .022 <.10 40.9 13.7 
1926 1,083— 1,098 41.9 green 36 10 3 — <.10 40.6 17.2 
1948 5,939- 6,006 46.3 NPA7 33 20 2 .020 <.10 47.0 10.6 
1946 7,300 56.4 <NPA1 <32 <5 0 003 <.10 81.9 8t 
1946 1,115- 1,123 33.8 gr. blk. 49 45 1.4 .070 12 21.7 28 0 
1949 7,548- 7,560 65.3 NPA 2 <32 <5 0 001 <.10 78.2 3 
1931 5,745- 5,803 47.6 green 34 50 3 .008 <.10 39.3 8.6 
1930 6,033- 6,047 52.5 NPA4% <32 15 | .000 < 10 54.4 5.1 
1947 3,376- 3,437 44.5 green 33 25 2 .024 <.10 46.6 9,7 
1948 4,400- 4,410 50.4 green 33 45 3 .002 <.10 43.0 10.0 





* Source rock of this oil is unknown; however, its characteristics indicate that it originated from a Cretaceous formation. Data on this oil were not used for making geological correlations 
value is not comparable because of final distillation temperature. 
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Summary of data showing sources and general characteristics of oils in the big Horn Basin.—(Continued) ji 
nim is 
TABLE 3. FROM TRIASSIC FORMATIONS. 
— a ee ee ee Le 
Approxi- at Carbon* : Gaso- Distillation 
' _mate Viscosity Pour residue, Nitrogen, Sulfur, line, residue 
State and Productive discovery Gravity, at 100 F, point, weight weight weight volume —_ volume —— 
Item Field County formation! date Depth, feet deg API Color? S.U.secs. deg F percent percent percent percent per cent 
Wyoming 
23 Grass Creek Hot Spgs. Curtiss 1926 3,105- 3,115 24.3 br. blk. 135 <5 8.2 0.30 2.59 16.0 42 3 
24 Hamilton Dome Hot Spgs. Curtiss 1918 2,520- 2,560 20.2 br. blk. 530 5 10.3 .33 3.07 9.5 49.3 
ae : pti be a 
TABLE 4. FROM PERMIAN FORMATIONS. 
tania act ee ” 
25 Black Mountain Hot Spgs. Embar ; 1926 2,956— 2,970 26.1 br. bik 90 <5 6.3 0.27 3.02 18.8 38.4 r) 
26 Byron Big Horn Embar 1930 5,602- 5,700 18.2 br. blk. 1100 <5 12.2 41 3.23 9.5 53.3 Zz 
27 Enos Creek Hot Spgs. Phosphoria 1950 6,240— 6,300 27.1 br. blk 115 <5 4.4 18 1.01 8.4 40.0 Z 
28 Frannie Park Embar, Tensleep 1928 3,817- 3,830 24.3 br. blk 110 <5 7.3 22 2.78 16.3 40.7 = 40; 
29 Gebo Hot Spgs. Phosphoria 1943 4,558- 4,598 28.4 br. blk 65 5 4.2 .20 1.83 15.9 34.6 $ 
30 Golden Eagle Hot Spgs. Phosphoria 1950 8,890— 8,930 48.7 NPA 6 <32 <5 5 .002 91 60.9 3.4 4 
31 Gooseberry Park Embar 1937 5,880— 5,970 23.5 br. blk 200 <5 9.9 32 2.03 14.7 44.6 g 
32 Grass Creek Hot Spgs. Embar 1922 3,838- 3,897 24.5 br. blk 145 <5 7.4 31 2.64 16.4 41.7 ? 
33 Halfmoon Park Embar 1944 3,426 14.1 br. blk. >6000 15 10.9 43 4.11 43 59.8 
34 Hamilton Dome Hot Spgs. Embar 1919 2,325- 2,617 23.8 br. blk 165 <5 7.8 32 2.68 14.4 44.1 30 
35 Kirby Creek Hot Spgs. Phosphoria 1944 3,492- 3,562 20.0 br. blk 440 <5 7.9 34 3.44 7.4 50.1 
36 Lake Creek Hot Spgs. Embar 1925 3,690— 3,720 25.2 br blk 97 <5 6.1 .25 2.87 18.4 38.3 
7 Lake Creek, Northwest Hot Spgs. Phosphoria 1949 3,253- 3,367 32.6 br. blk 44 <5 3.9 16 2.27 31.9 25.3 
38 Little Buffalo Basin Hot Spgs. Phosphorta 1944 4,404— 4,488 20.7 br. blk 340 <5 8.2 35 3.31 12.1 49 3 
39 Little Sand Draw Hot Spgs. Phosphoria 1949 5,922- 5,962 36.1 gr. blk. 41 <5 2.5 .08 1.17 29.7 21.4 
40 Neiber Washakie Embar 1947 10,025—11,000 40.6 NPA 6 <32 <5 8 .010 1.88 54.6 6.8 
41 Oregon Basin Park Embar 1927 3,444 23.3 br. blk 160 <5 7.3 31 3.03 16.2 43.7 
42 Pitchfork Park Embar, Tensleep 1930 3,350- 3,822 15.7 br. blk 2580 10 9.9 - 3.87 6.3 53.6 
43 Shoshone Park Embar 1929 4,735- 4,809 19.7 br. blk. 410 <5 9.0 34 3.43 13.5 49.4 
44 Silver Tip Park Embar 1948 8,612- 8,656 43.2 NPA4!'4 <32 <5 3 011 1.16 55.9 5.3 
45 Slick Creek Washakie Phosphoria 1950 10,460—10,731 33.2 br. blk. 43 <5 3.4 ll 2.00 27.9 24.7 
46 South Fork Washakie Phosphoria | 1947 10,285-10,360 28.0 black 77 <5 6.5 19 1.84 15.4 35.4 
7 South Frisby Washakie Phosphoria 1949 10,580-10,665 32.1 br. blk 46 <5 3.5 .14 1.82 27.2 26.5 
48 Spring Creek Park Embar 1930 4,470— 4,525 15.0 black 3100 20 11.1 44 3.93 5.5 58.9 
49 Sunshine, South Park Embar 1926 2,480— 2,514 18.2 br. blk 980 <5 10.0 32 2.99 §.7 54.4 
50 Wagonhound Hot Spgs. Embar 1944 4,278- 4,302 26.1 br. blk 100 <5 5.8 21 1.53 13.9 38.4 
51 Warm Springs, East Hot Spgs. Embar 1916 900— 1,000 18.6 br. blk 610 <5 8.5 .33 3.64 5.7 48.4 
52 Warm Springs, West Hot Spgs. Embar 1916 1,000— 1,100 23.1 br. blk 165 <5 6.9 27 3.06 11.1 43.2 
53 Waugh Dome Hot Spgs. Embar 1934 3,697- 3,730 26.8 br. blk 86 <5 5.8 21 1.74 15.9 35.2 
54 Worland Washakie Phosphoria 1946 10,000 37.0 br. gr 37 <5 1.2 050 1.55 38.5 17.8 FIG 
55 Zimmerman Butte Hot Spgs. Phosphoria 1945 4,240— 4,308 25.4 br. blk 110 c5 5.9 23 2.48 13.5 39.4 oils 
Montana 
56 Elk Basin Carbon Embar 1949 5,978- 6,021 23.1 br. blk 145 <5 10.1 27 2.34 17.7 40.4 
57 Frannie Carbon Phosphoria 1945 3,446- 3,479 26.8 br. blk 72 <5 5.4 19 2.60 18.4 36.7 —— 
TABLE 5. FROM PENNSYLVANIAN FORMATIONS. 
—- —_—--- -- — —— - —~ ————_—_ ———- -—_ Eagle 
Wyoming 
T 
58 Black Mountain Hot Spgs. Tensleep 1923 3,176-— 3,245 23.3 br. blk 180 5 6.7 0.26 2.84 10.9 43.5 Perm 
59 Bonanza Big Horn Tensleep 1950 2,490— 2,528 35.8 br. gr 37 £5 2.0 .071 1.87 36.1 17.9 sylva: 
60 Byron Big Horn Tensleep 1930 5,163- 5,314 24.3 br. blk 140 5 6.1 24 2.50 12.3 45.9 
61 Crystal Creek Big Horn Tensleep 1919 964-997 18.6 br. blk 540 <5 9.0 36 3.95 89 50.3 are p! 
62 Elk Basin Park Tensleep 1942 4,676— 4,856 30.8 gr. blk 49 5 3.9 15 1.95 26.8 30.1 been 
63 Elk Basin, South Park Tensleep 1945 6,898- 7,020 26.6 black 76 <5 5.0 17 1.73 16.6 35.7 f ‘ 
64 Enos Creek Hot Spgs. Tensleep 1948 6,417- 6,488 27.1 br. blk 115 <5 4.3 .19 1.01 8.6 40.2 orm: 
65 Fourbear Park Tensleep 1928 3,350 13.5 br. blk > 6000 45 13.3 - 3.88 2.3 55.9 differ 
66 Frannie Park Tensleep 1928 2,734— 2,940 27.5 br. blk 66 <5 4.6 18 2.43 19.0 35.2 
67 Garland Park Tensleep 1927-8  4,267- 4,389 23.0 br. blk 140 <5 8.3 22 yes | 13.4 40.3 the d 
68 Garland Park Amsden 1940 4,026- 4,060 22.0 br. blk 180 <5 8.9 .27 2.88 13.3 42.8 As 
69 _ Gebo Hot Spgs. Tensleep 1943 4,880— 5,103 23.5 br. blk 160 8.6 — 2.71 13.0 39.7 
70 Golden Eagle Hot Spgs. Tensleep 1949 9,350— 9,550 41.7 br. gr 36 5 7 .028 85 31.6 13.2 taceo 
71 “Gooseberry Park Tensleep 1937 5,881— 5,934 22.6 br. blk 195 5 8.5 .30 2.49 12.6 47.0 b tl 
72° Grass Creek Hot Spgs. Tensleep 1922 4,236- 4,370 24.2 br. blk 135 5 7.8 ol 2.68 15.9 42.5 y 
73 Halfmoon Park Tensleep 1945  3,590- 3,667 15.3 br. blk 2940 10 10.7 Al 2.87 5.8 55.3 Table 
74 Hamilton Dome Hot Spgs. Tensleep 1929 2,602- 2,773 22.6 br. blk. 230 <5 7.5 30 2.98 11.2 45.1 
75 Hidden Dome Washakie Tensleep 1947 4,624- 4.757 19.7 ___ br. blk. 460 <5 8.3 33 3.45 9.0 49.6 per c 
76 Lake Creek, Northwest Hot Spgs. Tensleep 1949 3,587- 3,796 30.6 br. blk 45 <5 4.1 14 2.20 29.5 23.9 Trias 
77 Lamb Anticline Big Horn Tensleep 1945 3,447— 3,470 25.0 br. blk 97 <5 6.4 .20 2.77 16.8 35.1 Sage 
78 Little Buffalo Basin Hot Spgs. Tensleep 1944 4,594— 4,853 20.7 br. blk 320 5 9.5 38 3.14 12.8 49.2 Missi 
79 Little Sand Draw Hot Spgs. Tensleep 1949 6,055— 6,119 35.0 gr. blk. 42 <5 2.5 080 1.23 26.8 21.2 phalti 
80 Manderson, South Big Horn Tensleep 1951 4,283- 4,318 36.4 br. gr 38 <5 1.9 .071 1.68 34.5 18.4 
81 Murphy Dome Hot Spgs. Tensleep 1949 4,390— 4,440 34.0 gr. blk 43 <5 2.8 ll 1.70 29.3 22.6 two 7 
82 Nowood Big Horn Tensleep 1950 1,611- 1,612 28.9 gr. bik 48 5 3.4 ll 2.45 26.4 26.0 cent 
83 Oregon Basin Park Tensleep 1927 3,380— 3,398 23.0 br. blk 170 <5 7.2 30 3.20 15.9 44.9 2 
84 Pitchfork Park Tensleep 1930 3,463-— 3,680 18.2 black 780 5 8.0 35 3.49 7.8 54.0 0.3 te 
85 Shoshone Park Embar, Tensleep 1929 4,390- 4,786 19.7 br. blk 450 <5 9.1 37 3.68 13.5 48.8 Tabl 
86 Silver Tip Park Embar, Tensleep 1948 8,737— 8,906 43.0 NPA 5 32 <5 4 .009 1.13 55.9 5.5 adie 
87 Spring Creek Park Tensleep 1930 3,908— 4,000 15.3 black 2910 5 10.8 42 3.96 6.2 58.1 Penn: 
88 Sunshine, North Park Tensleep 1928 3,780 14.7 br. blk. 4000 35 11.6 — 3.7 5.3 55.7 f 
89 Torchlight Big Horn Tensleep 1947 3,176- 3,220 35.0 br. gr. 39 <5 1.6 .055 1.83 29.9 20.2 rom 
90 Whistle Creek Park Tensleep 1951 5,795- 5,825 27.9 br. blk. 63 <5 4.7 11 1.84 19.5 35.0 sippiz 
TABLE 6. FROM MISSISSIPPIAN FORMATIONS. tent ¢ 
a a hes sth snes dein cnah at ei acre —_ to th 
Wyoming the 
91 Black Mountain Hot Spgs. Madison 1946 3,865- 3,874 20.3 br. blk 380 <5 7.8 0.30 3.23 4 49.1 } 
92 Elk Basin Park Madison 1946 5,156- 5,668 27.3 br. blk. 68 <5 6.4 .20 1.92 21.1 34.9 from 
93 Frannie Park Madison 1929 2,925- 3,010 17.1 black 930 <5 9.2 26 3.13 1.9 54.5 vj 
94 Garland Big Horn Madison 1930 4,025- 4,100 19.8 br. blk. 410 <5 9.6 31 3.10 9.8 47.6 p yin; 
95 Hamilton Dome Hot Spgs. Madison 1948 3,308- 3,449 14.7 br. blk. 2900 5 11.4 41 3.93 ie 59.8 facto! 
96 Lamb Anticline Big Horn Madison 1950 3,884— 3,990 18.2 br. blk 810 <5 9.3 25 3.08 6.7 48.1 Ni 
97 Oregon Basin Park Madison 1943 3,930— 3,965 22.0 br. blk. 230 <5 9.0 35 3.18 16.4 45.5 i 
98 Red Springs Hot Spgs. Madison 1919 902- 1,082 10.7 br. blk. >6000 45 13.0 — 4.08 7 56.7 minat 
99 Sage Creek Big Horn Madison 1948 3,415- 3,450 19.7 br. blk. 450 <5 8.5 25 2.95 4.4 49.9 
100 Spence Dome Big Horn Madison 1944 434-470 18.5 br. blk. 580 <5 9.4 .30 3.13 6.9 48.9 regul: 
101 Spring Creek Park Madison 1947 4,502— 4,579 12.6 br. blk. >6000 30 11.6 .48 4.24 3.2 64.3 meth 
102. Torchlight Big Horn Madison 1948 3,550— 3,655 20.5 br. blk. 400 <5 9.5 22 2.72 6.0 44.6 " 
Montana ‘ ost 
103 Elk Basin, Northwest | Carbon Madison 1947  6,392- 6,860 32.5 br. blk. 45 <5 4.0 104 1.41 26.2 25.4 impor 
1 All productive formations listed are sandstones except the Embar, Phosphoria, and Madison, which are limestones. nized 
? Colors of crude oils in these tables are designated as follows: Green; greenish black, gr. blk.; brownish green, br. gr.; brownish black, br. blk.; black; and NPA numbers. Cause 
* Carbon residue values were determined by the Conradson method, A.S.T.M. Designation D 189-46. catah 
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FIG. 2. Correlation index pattern representing 


oils from Cretaceous formations. 
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FIG. 3. Correlation index curves of two oils from 


a Triassic formation (Curtis sandstone). 





Eagle, Silver Tip, Nieber, and Worland 
Permian oils and the Silver Tip Penn- 
sylvanian oil. All these latter five oils 
are produced from deeper wells. It has 
been suggested that oils from the same 
formation in different fiields will have 
different characteristics, depending on 
the depth of the formation.‘ 

Asphalt Contents. None of the Cre- 
taceous oils are asphaltic, as indicated 
by the low carbon-residue values in 
Table 2. They range from 0.0 to 1.4 
per cent. In contrast, the majority of 
Triassic, Permian, Pennsylvanian, and 
Mississippian period oils are very as- 
phaltic. Carbon-residue values of the 
two Triassic oils are 8.2 and 10.3 per 
cent, Table 3. These values range from 
0.3 to 12.2 per cent for Permian oils, 
Table 4; from 0.4 to 13.3 per cent for 
Pennsylvanian period oils, Table 5; and 
from 4.0 to 13.0 per cent for Missis- 
sippian oils, Table 6. The asphalt con- 
tent of an oil is directly proportional 
to the per cent of carbon residue, and 
the yield of 100-penetration asphalt 
from an oil may be estimated by multi- 
plying per cent carbon residue by the 
factor 4.9.5 

Nitrogen Contents. Although deter- 
mination of nitrogen content is not a 
regular part of the crude-oil-analysis 
method, nitrogen was determined for 
most of the oils listed in the tables. The 
importance of nitrogen content is recog- 
nized in the refining of petroleum be- 
Cause of adverse effects on cracking 
Catalysts and stability of products. 


Nitrogen content can be useful, how- 
ever, in identifying the source of cer- 
tain oils. From the tables, it is appar- 
ent that Cretaceous oils have much 
lower nitrogen contents than those 
from older formations. 

A previous paper® has indicated a 
correlation between carbon residue (a 
measure of asphalt content) and nitro- 
gen content. Thus, as seen in the tables, 
high nitrogen content is usually associ- 
ated with high carbon residue. A fur- 
ther correlation with geological origin 
was made in that the nitrogen:carbon 
residue ratio was found to be different 
for oils produced from different for- 
mations. Thus the ratio (per cent nitro- 
gen/per cent carbon residue) was 
found to have the following values: 
Tertiary oils, 0.065; Cretaceous, 0.011; 
Jurassic, 0.012 Carboniferous, 0.030; 
Ordovician, 0.068; and Devonian, 
0.019. These values were based on a 
study of oils from all over the United 
States. 

The nitrogen/carbon residue ratios 
for the Cretaceous oils in Table 2 range 
from 0.007 to 0.130. If, however,. a 
division is made into Upper and Lower 
Cretaceous, some order appears. The 
Frontier oils (Upper Cretaceous) have 
values from 0.033 to 0.130, with an 
average of 0.083 for 10 values. The 
Lower Cretaceous oils gave the three 
values 0.007, 0.027, and 0.025 averag- 
ing 0.019. The latter is much closer to 
the value suggested previously. The 
value found for the Upper Cretaceous 


THE PETROLEUM ENGINEER, February, 1954 


oils is more similar to that given for 
Tertiary oils. 

The Triassic oils give ratios of 0.037 
to 0.032, but there are no comparative 
values. 

For the Permian oils, 30 values range 
from 0.027 to 0.048 and average 0.038 
This excludes the Golden Eagle and 
Nieber oils, which give low ratios 
(0.004 and 0.013). The Pennsylvanian 
oils show a range of 0.022 to 0.044, 
with an average of 0.036 for 30 oils. 
The Mississippian oils, for 12 values, 
average 0.032 over a range of 0.023 to 
0.041. These average values compare 
with 0.030 as given for the Carbonifer- 
ous period. : 

The ratio has various uses. Oil from 
the Bonanza oil spring is of unknown 
origin even though it was placed in 
Table 2. The nitrogen/carbon-residue 
ratio is 0.110. This suggests that its 
origin is either in the Tertiary or in the 
Upper Cretaceous formations. The 
nitrogen content for the Red Springs 
oil (item 98) was not determined. It 
may be estimated by multiplying the 
carbon residue (9.9) by 0.032, the value 
of the ratio for Mississippian oils. This 
gives a nitrogen content of 0.32 per 
cent. 


Correlation Index 
Correlation index, or C. I., values of 
analysis fractions of crude oils indicate 
types of hydrocarbons in the fractions." 
They are functions of specific gravity 
and boiling.range of the fractions. By 
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FIG. 4. Correlation index pattern of oils 


from Permian formations (Embar and Phosphoria). 
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FIG. 5. Correlation index pattern of oils from 
Pennsylvanian formations (Tensleep and Amsden). 
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plotting the C. |. values against analysis 
fraction numbers, a C. I. curve is 
formed and is useful for comparing 
different crude oils or comparing one 
boiling range of a crude oil with other 
portions of the same oil. Although the 
values are not quantitative, concentra- 
tions of certain hydrocarbon types be- 
come obvious by comparing these 
curves. 

Straight-chain paraffins have a C. I. 
value of 0, while benzene has a C. I. 
value of 100. Values for mixtures of 
paraffin, naphthene, and aromatic hy- 
drocarbons will range from 0 to 100, 
depending on concentrations of the 
various components. An oil that is 
lower on the C. I. scale than others is 
interpreted as being more paraffinic and 
those that are higher on the scale are 
interpreted as being more naphthenic 
or aromatic. A curve that reaches a 
high point followed by a decline on the 
curve is interpreted as indicating a con- 
centration of aromatic hydrocarbons in 
the boiling range included by the hump 
or peak.® 

Comparison of C. I. curves for oils 
from a given productive formation 
usually indicates definite patterns that 
are characteristic of a geological time 
period in a given area. This was done 
in the case of the Big Horn Basin oils 
as illustrated in Figs. 2, 3, 4, 5, and 6. 

Correlation-index curves for the Cre- 
taceous oils are shown in Fig. 2 and are 
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quite distinctive from those of the other 
time periods.* Fig. 2 also shows two 
types of curves indicating differences 
between oils from the Frontier sand- 
stone in Upper Cretaceous and oils 
from formations in Lower Cretaceous. 
The latter are highly paraffinic, and 
their curves lie below those of the more 
naphthenic Frontier oils. Lines 1 and 
2 enclose the band representing curves 
of the Frontier sandstone oils, and lines 
5 and 6 enclose the band representing 
the other group. Lines 9 and 10 repre- 
sent two oils from the Muddy sand- 
stone which lies between the Frontier 
and the other group of formations 
stratigraphically. Line 3 represents oil 
from the Frontier sandstone at Hidden 
Dome field. This curve is of special in- 
terest because it indicates that this par- 
ticular oil has an aromatic concentra- 
tion in the gasoline and kerosine boil- 
ing ranges (analysis fractions 1-7 inclu- 
sive and 8-10 inclusive.) Another oil 
from Worland field, represented by 
curve 4, has a lesser aromatic concen- 
tration in the gasoline boiling range. 
All of the Cretaceous oils are more 
naphthenic or aromatic in the first part 
of the gasoline range than are most of 
the oils from older formations illus- 
trated in Figs. 3, 4, 5, and 6. These 
Cretaceous C. I. patterns resemble very 
closely those of Cretaceous oils in sev- 
eral other structural basins in the 
Rocky Mountain region,® including the 
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Julesburg Basin? and the Powder River 
Basin.® No distinction was apparent be- 
tween Upper and Lower Cretaceous 
oils in these other areas. 

Two Triassic oils from Grass Creek 
and Hamilton Dome are illustrated in 
Fig. 3. These were the only oils avail- 
able from the Big Horn Basin to repre- 
sent this particular time period and are 
not enough to establish a trend. The 
curves are similar to the majority of 
curves representing oils from the older 
formations and resemble some of the 
curves for oils from Jurassic and Trias- 
sic formations in other areas in the 
Rocky Mountain region.*-® 

In Fig. 4, 33 oils were available to 
establish a definite trend for C. I. 
curves representing oils from forma- 
tions of the Permian time period. Lines 
1 and 2 enclose a band in which the 
density of curves is too great to dis- 
tinguish individual curves. Several de- 
viations from the general trend are in- 
dicated. Curve 4 illustrates oil from 
Neiber, which is more naphthenic than 
any of the others. Curve 7 represents 
Enos Creek oil for which the analysis 
fractions 8 to 15 are the most paraffinic 
of the group. Some of the oils in this 
group show aromatic concentrations in 
the gasoline boiling range as illustrated 
by curves 3 and 6 for oils from Golden 
Eagle and Slick Creek fields. The gen- 
eral trend for the Permian oils is to be 
very paraffinic in the first part of the 
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Typical service report from a major pipeline company 
E563 Allis-Chalmers power unit No. 42989 
Installed in 1948 
Hours of operation to date — 35,200 
Barrels of oil pumped, more than 8,800,000 


This engine has not had any overhaul, the only repairs having 
been minor items such as oil filter elements and spark plugs 








Such performance as this is the reason that more and more 
value conscious users are selecting Allis-Chalmers power. 


Allis-Chalmers’ modern design features such as removable cylinder 
sleeves of long wearing alloy iron and valve in head construction, 
assure you of years of dependable service. Most repairs, when finally 
required, can be quickly and economically made at the location 
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P.O. Box 1890 TULSA, OKLA. 
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gasoline range and very naphthenic in 
the lubricating oil boiling range (analy- 
sis fractions 12 to 15, inclusive.) 


from the Tensleep and Amsden sand- 
stones of the Pennsylvanian time per- 
iod are illustrated in Fig. 5. Thirty- 
three oils are represented in this group. 
The general trend is illustrated by the 
band enclosed between lines 1 and 2. 
This band resembles that for Permian 
oils shown in Fig. 4. One difference is 
that fewer oils in this group show aro- 
matic concentration in the gasoline 
range. Curve 7, representing oil from 
Silver Tip field, shows a considerable 
aromatic concentration. Curve 4 for oil 
from the Golden Eagle field is similar 
to those representing Cretaceous oils 
in Fig. 2. 

Fig. 5 represents oils from the Madi- 
son limestone formation of the Missis- 
sippian time period. In this case the 
general trend is very similar to that in 
Figs. 4 and 5. No aromatic concentra- 
tion, however, is indicated in any of 
the 13 oils represented. C. I. curves of 
the oils form a relatively narrow band 
between lines 1 and 2. Another char- 
acteristic reflected in this illustration is 
a deficiency in low-boiling material. 
Only two of the curves extend to analy- 
sis fraction 2. 
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FIG. 6. Correlation index pattern for oils from a 
Mississippian period formation (Madison limestone). 
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U. S. Oil Operations Abroad 
Promote World Trade: Foley 


American oil operations abroad 
promote world trade, help develop 
the resources of oil-producing areas 
and keep vital sources of fuel, 
energy, and power accessible to the 
United States and the free world, 
a Senate subcommittee was advised 
by a leading oil industry spokes- 
man. 

J. W. Foley, vice president and 
assistant to the chairman of the 
board of The Texas Company, in 
a statement prepared for delivery 
before the Minerals, Materials, and 
Fuels Economic Subcommittee of 
the Senate Committee on Interior 
and Insular Affairs, asserted that 
United States access to foreign 
supplies “‘is necessary to our na- 
tional security.”’ 

While petroleum resources in 
the United States have almost 
doubled in the last 16 years, this 
country’s percentage of the total 
world supply is now less than half 
what it was in 1937, Foley told the 
subcommittee headed by Senator 
George W. Malone of Nevada. 
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A leading refinery in Texas reports evap- 
oration losses cut as much as 80% with 
DULUX Tank White. DULUX reflects the 
sun’s heat rays efficiently . . . keeps tank in- 
teriors cooler. This means that the premium 
quality as well as the quantity of your stored 
products is protected. 


You can apply two coats of paint in one op- 
eration when you use DULUX Tank White 
Enamel. The first coat may be followed imme- 
diately by a second, sprayed at right angles 
to the first. You need only one scaffold set- 
up! You save time . . . you save application 
costs! 


Constant checking after prolonged expo 
sure to weathering helps Du Pont chemists 
developlonger-lasting finishes. DULU X Tank 
White Enamel resists corrosion, industria! 
gases and rough weather ... keeps your tanks 
sparkling white for years. Many users repo: 
7 to 8 years of service from DULUX! 











SEND FOR FREE BOOKLET. BEAT THE 
HEAT is an informative, illustrated 
booklet that tells how Du Pont DULUX 
Tank White can help you save money. 
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Du Pont has the right finish for 
every petroleum industry need 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


THE HEAT. 


Send for your free copy today. 


E. I. du Pont de Nemours & Co. (Inc.) 
Finishes Division, Dept. P-24, Wilmington 98, Del. 
Please send me, free of charge, your illustrated booklet BEAT 








Title 





Firm 





Address 





City and State 








- 
| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 
| 
| 
| 











THE PETROLEUM ENGINEER, February, 


1954 


To obtain more information on products advertised see page E-69 









































Petroleum 





Profile 









ONE of the most colorful figures in 
western oil is Alexander Hamilton 
Bell, president of the contract drilling 
firm of Bell and Burden, Inc., and a 
noted citizen of what Herb Caen calls 
“Baghdad by the Bay.” Ham, as he is 
widely and popularly known, was born 
in Alameda, and he would like to 
make it clear that he is no relation 
whatever of Alexander Hamilton, the 
one time U. S. secretary of the treas- 
ury, although gossip has consistently 
made him a direct descendent of 
Aaron Burr’s sparring partner. He is a 
tall, sparingly constructed sort of chap 
with an inexhaustible reservoir of phy- 
sical and mental energy, and he has 
more friends up and down the Cali- 
fornia coast than a good humor man 
with free samples. 

The story of Ham’s entry into the 
oil business is an interesting bit of 
romance. His parents had prepared 
him for a career in art, and it would 
be difficult to imagine anyone more 
temperamentally fitted to spend a win- 
ter in a Montmarte garret with an easel, 
a jug of wine, and a loaf of bread, but 
it wasn’t to be. Ham was attending 
Mark Hopkins Art Institute in San 
Francisco, and was showing real talent 
when the Bay City was shattered by 
the disastrous quake and fire of 1906. 

It apparently shook Ham up, too, 
for a short time later, he abandoned 
his paints and palette, and assumed the 
significant post of office boy with 
Union Oil Company. That didn’t hold 
him long, however, and he was soon 
back in the studios again, squinting 
with one eye at the models and wishing 
it was the ethical thing to do to open 
them both. But art as a profession was 
not for Ham. He had hardly settled 
down to serious work when World 
War I broke loose, and a projected trip 
to a Parisian art center had to be given 


up. 

About 1915 he took another flyer in 
the oil business, this time with Associ- 
ated Oil Company, on a refinery con- 
struction job from which later he was 
moved to Kern River oil field as pro- 
duction engineer. Thence he went 
to Bartlesville, Oklahoma, where for a 
number of years he divided his inter- 
est between refinery and field. For 
Cities Service Company he functioned 
variously as refinery engineer, assistant 
general superintendent of production, 
and chief production engineer. In 1922 
he left Cities Service and attached him- 
self to Pierce Oil Corporation as chief 
engineer in the refining department, 
but after a spell in Tampico, Mexico, 
he returned to his native California and 
there made the tie-in with Marland Oil 
Company that really shaped his en- 
tire future. 

Continental Oil Company, Mar- 
land’s successor, discovered the Seal 
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ALEXANDER HAMILTON BELL 


President 


Bell and Burden, Inc. 





Beach field while Ham was chief engi- 
neer. He later became general super- 
intendent of the area, an experience 
that substantially amplified his know- 
ledge of drilling and production tech- 
nique. He was, in fact, sufficiently 
apprised on method and management 
by 1947 to form the contract drilling 
firm of Bell and Burden, Inc., with 
Dewey Burden, noted western indus- 
trialist as his partner, and together 
they took over Continental’s drilling 
department with all its people and ap- 
purtenances, a venture that has proved 
highly successful. 

Apart from business, Ham has been 
active in many industry organizations, 
particularly AAODC of which he is a 
national director. He is a past president 
of the California chapter, and he and 
his lovely lady, Dorothy, are frequent 


hosts at industry social affairs. He is a 
charter member of the Los Angeles 
Petroleum Club, is one of its most en- 
thusiastic patrons, and has been a mem- 
ber of one or other of its committees 
almost since the Club’s inception. He 
rides twice a year with that noted 
group of equestrians, the Rancheros 
Visitadores, and there are few people, 
indeed, who live their lives more fully 
or more enjoyably. 

Ham still paints, and very well, too. 
One of his more recent efforts, indeed, 
a portrait entitled, “Incomplete Lady,” 
hangs in a conspicuous corner of the 
Petroleum Club bearing mute testl- 
mony to the Bell artistry. On the other 
hand, a few hundred wells throughout 
the state bear articulate testimony to 
the Bell business acumen. So Ham 
probably made the right choice. 
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5145-5164. 


optional. 


PSI with 5 2” liners at 60 RPM. 
350 input horsepower. Steel or 
alloy iron fluid end optional. 
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When you're completing in open hole, and you want to really 
open up the formation for maximum production, then here’s 
the gun that really delivers the wallop you want... Lane-Wells 
G-3 KONESHOT GUN -— the lightest, safest, most powerful 
gun for shaped-charge perforating in open hole. 

Runs in fast... upon firing, the G-3 disappears in a blast 
of tiny fragments which can’t choke the hole or interfere with 
later operations. Safest because heat, pressure or well fluids 
cannot short out any shots... a// the charges go off, a// the 
gun disintegrates. 

And, man! What penetration! 





Big Horn-Basin of Promise 








To the operator experienced in the sights and activities of the Gulf Coast, 
the aspect of the Big Horn Basin area of Northwestern Wyoming must pre- 
sent a forbidding sight. Ringed by towering mountains and with its geologi- 
cally unexplored interior a rough, barren, and sparsely settled land, it seem- 
ingly could have but little to offer him. Yet if he will approach the inland 


basin with an alert and questioning mind, he will find here a truly great area 
of promise. 


Twelve years before the turn of the century a well was drilled for oil near 
Bonanza but it was not until 1906 that production was first found in the 
Basin. Development following this discovery has been sporadic, hindered by 
the meager population, rugged terrain, weather, and lack of market. In spite 
of these developmental obstacles, however, more than seventy fields have 
been discovered, nearly 350 million barrels of oil have been produced, and 
today the known reserves approach 700 million barrels —- twice as much oil 
to be produced as has been recovered to date. 


That this has been accomplished in the face of the recognized difficulties 
is a tribute to both the operators and the area. The promise of the area 
becomes even more apparent with the consideration of the geological facets 
involved. 


Early drilling was based primarily on surface geology, indeed almost 
three quarters of the producing fields have been discovered by this method. 
These fields generally are situated around the periphery of the basin and 
usually are characterized by local topographic depressions, structural indi- 
cations in many being so obvious that their recognition was frequently 
credited to sheep herders. . 


The peripheral zone of the basin is even now not completely explored 
and still offers attractive structures for testing. In addition, the central por- 
tion of the 4200 square mile basin is covered by sediments of Tertiary age 
with other attractive structures undoubtedly hidden beneath the younger 
formation. Finally, less than 2 per cent of the known accumulations are 
attributed directly to stratigraphic traps, a major source of oil in other 
regions, and certainly a potential that cannot be ignored here. 


In summary then, the Big Horn Basin must be commended as an area 
of tremendous potential and one where the surface has, both literally and 
figuratively, been but scratched. 

Sim H. Crews 
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The difficult operation of cementing a Shoe operates as a conventional float shoe. The Baker Metal Petal Basket then 
string of casing at a predetermined point The instant pump pressure is stopped, this expands to form a bridge even in large. 
above the bottom of the hole, and at the flapper valve closes, and thereafter—even diameter holes—readily conforming to hole 
same time protecting a permeable, low- though leaks may develop in the casing or irregularities over a wide range of diam. HERE’! 
pressure zone (or zones) below from in the surface equipment—the cement is eters—and retains the cement slurry above 
cement contamination is being successfully held in place behind the casing until it sets. the Basket. Lower, permeable, low-pressure 
performed with the Baker Triplex Cement- zones are thus protected from contamina. ®. e 
ing Shoe. pt os o tion by the cement slurry. or two ¢ 
: ; CENTRALIZED” CASING ASSISTS so that « 
The features of design and construction OPERATION GOOD “FIRST-TIME” CEMENT JOB baker M 
which ensure success of the Baker Triplex By mounting Baker Casing Centralizers at : . on addit 
Cementing Shoe are all “time proven” ms . array ene he Triplex Shoe With the Basket expanded, focmings 
Baker principles. The Baker “Whirler” re eee Seve : gam 4 m bridge at this point, warereee 1S COM- @ iz: 
principle has proved to be far superior to " nen _ aren ehesibwagamane= ” menced with the slurry being whirled” the shoe 
undirected jetting action, which often fails neertengnen Stticnsbagmpieg apetan upward around the centralized Coumng. anulus 
: annulus for placement of an effective Danger of channeling is practically elimi- ’ 
ee chenaeee ant wey sheath of cement. A Baker Casing Cen- nated, and by “whirling” (not jetting) the 
wash out dangerous cavities with resultant a , eee s @. 
ghee tralizer mounted immediately above the slurry, the possibility of washing out cay- 
contamination of the cement slurry. Triplex Shoe serves to center the Metal aie tn colsieienl a. 
STRONG SAFE CONSTRUCTION Petal Basket so that it expands uniformly — 
The accompanying illustrations show how ——— the wall of the hole, thus increas- Oc 
the full strength of the Triplex Cementing 8 #* bridging effectiveness. cementit 
Shoe has been retained. There are no thin 
walls or elongated slots to weaken the OPERATION OF METAL PETAL BASKET ‘ ®.. 
shoe, and the operating mechanism is both The Baker Metal Petal Basket is attached rin cement 
sturdy and simple; see Fig. 1. to the Triplex Shoe in a manner that pre- Thread 1 prove 
The Triplex Baffle Collar (Product No. vents it from being damaged during rota- Baker 
137 M&F, Fig. 2) stops the cementing plug tion or other movement of the casing. _ Formula Ou: 
a joint or two above the Triplex Shoe, thus After the Basket has been released, the wai po 
retaining any cement tailings inside the casing can be rotated without damaging =, 
casing and permitting only cement slurry of the Basket. Figure 4 shows details of con- Sint the Sho 
specified consistency to pass out the shoe. struction of the “Metal Petal” Basket which Valve pamins 
The Triplex Float Collar, with spring- consists of a number of individual petals — ping Vo 
loaded flapper valve (Product No. 134 made of flexible sheet metal. These petals Seat 
M&F, Fig. 3) likewise can be used as a stop are mounted on reinforcing ribs, which in { @s 
for the cementing plug and provides an turn are mounted on a ring. The petals | Down § 
additional float valve in the casing. overlap each other (either in closed or ex- Up Whirler ; wi outware 
panded position) by sufficient margin to Ports ii tains range ¢ 
POSITIVE BACK-PRESSURE VALVE prevent cement slurry above the Basket etal or irreg 
The spring-loaded flapper valve in Baker from passing to the formation below. | omen packing 
Triplex Cementing Shoes provides another After the hole has been washed and con- 
important safety feature. While guiding ditioned, the Baker Triplex Cementing | “semi 
and floating the casing, and when washing Shoe is positioned at the desired cementing Concrete The cer 
or conditioning the hole preparatory to point and made operative as described on ys - tional r 
cementing, the Baker Triplex Cementing the Opposite page. Back : | the exc 
| Only re 
of the E 
j set sere 
. drilling 
: Basket 
- : ~<«-free 
+ to rotate 
Baker- | 
Formula 4 
Concrete . 
Guide 
Fig. 4— Detail of Fig. 3—Baker Male and Fig. 2— Baker Male Fig. 1 —Baker 
Baker Metal Petal Basket Female Triplex Flapper and Female Triplex Triplex Cementing Shoe 
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A.good FIRST TIME” 
| CEMENT JOB 


while protecting permeable, low-pressure zones 
below from cement contamination 





HERE’S HOW THE TRIPLEX SHOE OPERATES 


@A Boker M&F Cement Baffle Collar is installed a joint 
or two above the Triplex Shoe to stop the cementing plug 
so that cement tailings are retained inside the casing, or a 
Baker M&F Cement Flapper Valve Collar can be used where 
an additional float valve is desired. 


@ borer Casing Centralizers are installed on, and above, 
the shoe joint to center the casing and provide a uniform 
annulus to receive the cement slurry. 


A Hold-Down Strap (secured by shear screws) retains 
the Baker Metal Petal Basket close against the Triplex Shoe 
while running-in the casing and conditioning the hole. 


@ cementing Ports are covered by the Tripping Valve until 
cementing is commenced. 


®. spring-loaded Flapper Valve permits passage of the 
cement slurry through the Triplex Shoe, but closes instantly 
to prevent any return flow of the slurry. 


artes reaching the desired point in the hole, circulation 
is established through the ample central passageway. A Trip- 
ping Ball is now pumped (or allowed to gravitate) downhole 
to seat upon Tripping Valve and prevent circulation through 
the Shoe. Pressure of 400-500 psi is applied to the casing to 
shear the Tripping Valve Shear Screws and force the Trip- 
ping Valve downward to expose the cementing ports. 


Shearing these screws also releases the Basket Hold- 
Down Strap and allows the Metal Petal Basket to expand 
outwardly against the wall of the hole. The Basket has a wide 
range of expansion and forms a bridge in large-diameter 
or irregularly-shaped holes far beyond the range of a rubber 
packing element. 


SUCCESSFUL CEMENTING FOLLOWS 
The cementing operation is now carried out in the conven- 
tional manner with the cement slurry directed upward with 
the exclusive Baker “Whirling” action. 


EASILY DRILLED OUT 
Only readily drillable materials are used for all internal parts 
of the Baker Triplex Cementing Shoe; and two, one-half inch 


set screws hold the inner assembly stationary to facilitate 
drilling out. 


CONTACT any Baker represen- 
lative or office for complete details as 
well as specific recommendations for 
using Baker Triplex Cementing Shoes. 


BAKER OIL TOOLS, INC. 
HOUSTON - LOS ANGELES - NEW YORK 
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DIGEST of NEWS and COMMENT 
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Sacroc Unit Approved 
Railroad Commission approval of 
the largest joint venture in the history 
of the oil business has been obtained 
with the consent for unitization of the 
47,400 acre Sacroc unit covering the 
Kelly-Snyder and Diamond M reef 
fields of Scurry County. Magnitude of 
the effort required in this unitization is 
revealed by the number of operators 
and royalty owners, 1900, who agreed 
to the action. Commission approval 
was granted in the fact of opposition 
from a small group of operators who 
feel they are not receiving their just 
volume of oil under the present plan. 


x k * 


Water Flooding 


The first large scale cooperative 
water flooding program ever to be op- 
erated in California has begun at Do- 
minguez oil field in Los Angeles county 
by Union Oil Company, Shell Oil Com- 
pany, and the Dominguez Oil Field 
Company. 

The program is expected to add sub- 
stantially to the known crude oil re- 
serves of the field. Approximately $1,- 
400,000 will be spent for drilling and 
well repair operations, plus an addi- 
tional $350,000 for water treating and 
injection facilities. 


a 


Mexico Goal Set 


Petroleos Mexicanos will be drilling 
700 wells in Mexico this year, the gov- 
ernment monoply reports. .Current 
drilling pace, it was claimed, is at 2 
wells daily in various oil districts and 
in exploratory drilling. 


x *k* * 


Texas Oil Output Cut 

Texas has cut its crude oil allow- 
ables by 40,206 bbl daily this month. 
This makes a daily average allowable 
of 2,830,448 bbl. Texas Railroad Com- 
mission ordered the cut in an effort 
to reduce excess stocks. 


x *k * 


Cambrian ‘‘Trend”’ 


Operators have taken another look 
at the entire area between the White 
Flat multipay field of Nolan County 
and the Bronte field of Coke County 
realizing that the Cambrian, long dis- 
counted as a possible reservoir because 
of the supposed absence of potential 
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source beds, now offers a prime drill- 
ing target. Further emphasis on the pos- 
sibilities of the Hickory sand and Wil- 
berns dolomite was added by Kilroy 
Oil Company’s No. 1 Roberts in the 
Southeastern part of Nolan County. 
Completed in the Cambrian through 
perforations 6102-17, the well flowed 
323 bbl of 52 deg oil in six hours with 
a gas-oil ratio of 138 cu ft per barrel. 
Lease play in the whole area has be- 
come active with bonuses ranging up 
to $1000 an acre and overrides being 
given. 


= 2 F 


Pipe Corrosion Causes 


Addressing the Dallas Chemical 
Engineer’s club at the January 1954 
meeting, Dr. D. M. Updegraff, micro- 
biologist for the Magnolia Petroleum 
Company, stated that sulfate reducing 
bacteria have been found responsible 
for corrosion of external surfaces of 
well casing at depths 5000 ft below the 
surface. 

While this type of corrosion is recog- 
nized for surface conditions, new re- 
search discloses that soil bacteria are 
present in an active state at consider- 
able depths. 


= @ 


Reef Well Fracture 


Completed as a marginal producer, 
Sun No. 1 Damery in Macon County, 
Illinois produced only 510 bbl of oil 
in three months from its reef zone com- 
pletion at 1948 ft. Late in December 
company fracture treated 12 ft interval, 
using 448 bbl of fluid and 10,000 lb of 
sand. After cleaning, the well was capa- 
ble of producing more oil per day than 
it had recovered in the first three 
months it was pumped and at the end 
of three weeks it still had a flowing 
capacity of more than 300 bbl per day 
on a choke. 


xk k * 


Marlowe Company 


George O. Baird, Jr., Shreveport in- 
dependent oil operator, and Mark V. 
Marlowe, Kentucky coal operator, have 
organized the Marlowe Petroleum 
Company, which will operate over the 
Mid-Continent area. Company will pur- 
chase leases, royalties, drilling blocks, 
and provide development capital in this 
area. Headquarters are in Giddens- 
Lane Building, Shreveport. 


Oil Search in Israel 

“Oil exploration in Israel is proceed- 
ing satisfactorily,” reports Max W. 
Ball, oil and gas consultant of Washing- 
ton, D. C., recently returned from two 
months in the Middle East. 

“The first exploration licenses were 
granted last June, under the petroleum 
law of 1952 that opened the country to 
foreign oil companies. In the subse- 
quent six months four groups, operat- 
ing on behalf of seven companies or in- 
dividuals holding interests in 32 
licenses, have spent around $600,000, 
not counting investment in drilling 
equipment. 

Exploratory activity extends from 
Haifa Bay and Mt. Carmel on the 
north, south through the coastal plain 
to beyond Gaza, thence across the 
northern Negev to the Wadi Araba, and 
north beside the Dead Sea to Ein Gedi 
at the Jordan border. 


xk &k * 


Oklahoma Proration 


State oil men and officials of Okla- 
homa Corporation Commission have 
met to discuss measures to improve 
poor oil and gas proration system. Two 
important remedial actions have grown 
out of the meeting and immediate steps 
to implement them are being taken. 
First of these is to obtain for the Com- 
mission a complete list of the produc- 
ing wells of the state with a proration 
schedule for each well. This may sub- 
stantially be accomplished in February. 
The second recommendation is ap- 
pointment of committees to completely 
overhaul present commission rules and 
regulations. This is obviously a long 
term objective, but should result in 
vastly improved operating conditions 
eventually. 

xk &k * 


Rocky Mountain Drilling 

Operations in 1953 exceeded prev- 
ious peaks by almost 50 per cent, it is 
reported. In the 11 mountain states, 
3417 wells were drilled last year, ex- 
ceeding the 1952 total by 1060, and 
again emphasizing the tremendous po- 
tential of the area. 

The 1037 wildcats produced -144 dis- 
coveries for a success ratio of almost 
14 per cent. Development wells attain- 
ed a ratio of 83 per cent for 1977 suc- 
cessful wells out of 2380 attempts. 
Local operators foresee a continuation 
of the drilling rate with possibly more 
emphasis on development wells in 1954 
as markets and outlets improve. 
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Air photos of Oregon Basin, showing producing wells, storage, treaters, roads, camp, etc. 


Big Horn Basin 








— Jack Richards Photo 


Big Horn Basin—=Wyoming and Montana 


Extensive review of the history, geology, and petroleum 


reserves of this Rocky Mountain sedimentary province 


THE Big Horn Basin is situated in 
Northwestern Wyoming and South 
Central Montana. The structural de- 
pression continues northwesterly into 
Montana, entitled the Crazy Mountain 
Syncline. Division between the Big 
Horn Basin and the Crazy Mountain 
Syncline is generally considered to oc- 
cur at the Dry Creek oil field, Carbon 
County, Montana. (See map). In area 
the Big Horn Basin covers approxi- 
mately 4200 square miles, not count- 
ing the mountain slopes. The Big 
Horn Mountains form the eastern rim; 
Bridger Mountains and Owl Creek 
Mountains form the southern rim, and 
the Absaroka Ranges from the western 
tim, with the Crazy Mountains of Mon- 
tana completing the mountainous rim. 


M. M. JOHNSON 
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EXCLUSIVE 
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The Big Horn Basin is both a structural! 
and a physiographic basin. Elevations 
within the basin are mostly on the orde! 
of 3800 to 5500 ft. Some mountains 
within the basin, however, rise consid- 
erably above 5500. 


The Term ‘‘Basin” 

The word “basin” as used in this part 
of the west is oftentimes confusing to 
outsiders. The term is used in two 
senses. In addition to the Big Horn 
Basin as defined above, we shall note 
such terms as “Elk Basin,” “Oregon 
Basin,” and others. These latter are 
small topographic depressions rimmed 
by an escarpment of hills formed by re 
sistant rocks. These are usually anti- 
clinal in structure and several of the 
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Big Horn Basin 





most important oil fields are situated 
within these small basins, all, in turn, 
within the Big Horn Basin. 


Accessibility, Drainage 

Despite the almost. complete rim of 
mountains around it, the Big Horn 
Basin is easy of access. There are low 
divides, passes, and River Canyons 
through which traffic passes. Drainage 
of the region is all tributary to the Yel- 
lowstone River. The principal tribu- 
tary of the Yellowstone is the Big Horn 
River, its principal tributaries are the 
Shoshone and Clark’s Fork rivers. (See 
map). It is interesting to note that the 
Big Horn River and the Wind River 
of Wyoming are the same stream. 
Across the mountains to the south in 
the Wind River Basin this stream is 
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— Jack Richards Photo. 
Husky Oil Company No. 1 Two Dot Ranch, wildcat with Absoroka Mountains 
in the background. Close up and air photo taken in early winter. 


called the Wind River; however, as the 


river emerges from the Wind River 
Canyon, it is then called the Big Horn 
as it flows northwardly. Both names are 
official. 

The subject region is sparsely popu- 
lated, having a population of about 
25,000 persons. These people are 
chiefly occupied in livestock raising, 
agriculture, and oil production. It is 
with the production of petroleum that 
we are concerned. 


Historical 
So far as is known, the first white 
men to visit the region were the Veren- 
dryes, French Canadians searching for 
a water course to the Pacific. It is prob- 
lematical whether they actually were in 
the Basin, but they were certainly in the 


region in 1742. Next white travelers 
were of the Lewis and Clark Expedi- 
tion, when Captain Clark camped near 
the mouth of Pryor Creek in July 1806, 

One of Clark’s men, John Colter, 
was definitely in the Basin in 1807, In 
1811 Wilson Price of the Astor Expedi- 
tion crossed the Big Horn Range into 
the Nowood River area. In these times 
men were chiefly concerned with furs. 

In about 1824 gold was discovered 
at South Pass in the Wind River Moun- 
tains to the south, and mining people 
moved into the area. Metal mining 
amounted to very little and soon men 
were in search of other treasure. It was 
not hard to find. The grass grew every- 
where, the cattle men took over, and to 
this day it is an important cattle-graz- 
ing region. 

Permanent settlers began to arrive in 
the Basin in significant numbers in the 
1890’s. By this time a reasonably good 
road has been established over the 
Bridger Mountains from the south. The 
route of the road was, in part, along the 
Nowood River. An oil seep existed at 
that time near the early day village of 
Bonanza. The early wagon road passed 
near the seep in order that the travelers 
might secure grease for their wagons. 
This seep was said to have been dis- 
covered in 1884 and the first well 
drilled in the Basin was drilled near this 
seep in 1888. 

Col. William F. Cody is said to have 
arrived in the Basin in about 1895. It 
was he and the early Mormon settlers 
who established irrigation projects. To 
a large degree, the region depends upon 
this irrigation for a major portion of 
their economy. 

Oil was discovered in the Big Horn 
Basin at Garland, Big Horn County, 
Wyoming, in 1906. From this date on, 
the oil and gas business of the region 
has progressed more or less continu- 
ously, with no recession in sight. 


Geology 


So far as we now know, the first 
geologist to visit the Basin was G. H. 
Eldredge in the 1890’s. His was the 
first geologic map. The very able N. H. 
Darton published his professional 
paper concerning the Big Horn Moun- 
tains in 1906 (USGS Prof. Paper 51). 
Soon other able geologists followed 
and in 1916 C. T. Lupton first pub- 
lished concerning oil and gas in the 
Basin (USGS Bull. 621). Again in 1917 
Lupton published USGS Bull. 656, 
which was for years the oil man’s 
“bible” for the region. Since these 
earlier workers much geological work 
has been done largely by the oil com- 
panies and so far their efforts have not 
been in vain. No attempt will be made 
to summarize this work; it is still in 
progress and will, no doubt, continue 
for years to come. 
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Geologic History 

No attempt will be made here to out- 
line the complete geologic history of 
the region, but we shall note the main 
events in sketch form. Readers inter- 
ested in more detail should read: “Tec- 
tonic Team-Research, Key to Social 
Progress and World Peace” by W. T. 
Thom, Jr., New York Academy of 
Sciences, January 7, 1952. Like all 
geologic history, we must begin in the 
pre-Cambrian. In the Big Horn Basin, 
during pre-Cambrian time there was 
much erosion and sedimentation fol- 
lowed by mountain uplifting and in- 
trusion of plutonic rocks. No doubt 
that at some period during this very 
long interval of time, the fracture sys- 
tem of the basement was established. 
This fracture system is that which is 
now frequently referred to as the 
“Grain Lines” of the region; the major 
fault systems were generally established 
and the lines of weakness later to be- 
come mountain ranges, uplifts and 
downwarps were established. 

Following the mountain uplifts of 
these early times, erosion took place, 
reducing the mountains to lowlands and 
providing sediments filling the early 
seas. The sea transgressed upon the 
land and active sedimentation began in 
the region of present interest. These 
areas Of sedimentation are referred to 
as geosynclines. The Paleozoic geosyn- 
cline extended far beyond the area later 
to become the Big Horn Basin. During 
the long period of sedimentation in the 
Paleozoic Era, oftentimes shallows 
were formed in the epicontinental sea 
or islands appeared. In these shallows 
formed by minor vertical crustal move- 
ments, the sands were deposited later 
to become the oil reservoirs to be 
searched for by oil men. Later in geo- 
logic time crustal upward movements 
drained the seas and brought the region 
into erosion and into subaerial sedi- 
mentation. This took place in the local 
region during the Mesozoic Era and it 
was at this time that the giant reptile, 
the Dinosaurs, were developed and for 
a long period of time, they were “the 
rulers of the earth.” The next in the 
sequence of main events was the re- 
transgression of the sea. This time large 
thicknesses of sediments were accumu- 
lated, during Cretaceous times. As we 
shall see later, many of our shallower 
oil and gas reservoirs were deposited 
during this period. 

At, or near, the close of the Cre- 
taceous, there began a time of major 
uplift and mountain forming. This 
event is entitled the “Laramide Revolu- 
tion.” Most of the mountains that we 
now see in the west were formed at this 
time. There followed a prolonged per- 
iod of erosion, still going on, and fol- 
lowing the Cretaceous, the Tertiary 
Era began. During the Tertiary, mam- 
mals were developed and late in Ter- 
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GEOLOGIC AGE UNIT NAME DESCRIPTION 
YELLOWSTONE PARK VOLCANICS | Pyrciostic breccios and basic lava flows ——— 
Sd 
oS gs WASATCH Red ond pink shales; gray shales ond sandstone 
3 =s 
N 
S | TERTIARY pe 
i —_ Paar! See OE Sen an 
o 
—— FORT UNION Buff ond gray , gray carb shales, cool beds 
+. 7H i an - ~ “ — 
_ LANCE White, gray ond brown sandstones, thin shales and little cool 
$=} nee eee — — _ ssl 
a — 
7 MEETEETSE White to brown sandstones, thin gray sandy shales and thin 
coal seoms 
— 
ce OL ——EE SE ———— 
us MESAVERDE Buff to yellow , groy cor shales, cool beds 
a th = a - - eee ——— 
CRETACEOUS 
4 
re} —— coDoYy Gray shole, upper port sandy, lower part limy and concretionory| 
N bentonite beds at infervols 
° 
w Torrey 
2 
E> 
A FRONTIER Gray shales and lensing gray giauconitic sandstones 
= MOWRY Dork gray shale, weathers gray to brown, fish scales common 
THERMOPOLIS (MUDDY SAND) Block shole, gray sandstone zone (Muddy) in medial part 
=x | ee — 
CLOVERLY Se ae Sey ey Beda); gray sc, varieg shale, basal 
— — 
= MORRISON Gray to greenish sandstones and sandy shales; vorieg sh, Dina fossiis| 
JURASSIC % x — : SUNDANCE Gray omen ae ee shales, gray limestones; maroon 
———— i : 
a ; GYPSUM SPRINGS Massive gypsum beds; pink and gray gypsiferous shales ae 
CHUGWATER Red sandstones and sandy shales, occasional thin limestone bed 
TRIASSIC 
=—" I DINWOODY “EMBAR™ Gray to greenish shale, often finely pyritic pase 
PERMIAN pe PHOSPHORIA Gray _Hmestone, gia } in_pert, phoeghatic in upper portion _| 
TENSLEEP Massive and cross bedded sondstone 
PENNSYLVANIAN — = AMSDEN Gray cherty limestone and red shale 
— —a 
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© ph HREE FORKS Gray limestone 
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= _ ———s — a 
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tiary time, man appeared. During late 
Tertiary time, the Pleistocene, there oc- 
curred vast glaciation in North Amer- 
ica, the so-called “ice age.” It is in- 
teresting to note that the large con- 
tinental glaciers flowing down from 
their source in the north did not cover 
Wyoming. The high plains of Wyo- 
ming, uplifted during the Laramide 
Revolution, were a barrier to the flow- 
ing ice, as they might be to water, and 
the ice turned to the east and flowed 
around the region. Glaciation in Wyo- 
ming was confined to the mountain, 
or Alpine type, glaciers. Many of these 
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existed in the mountains bordering the 
Big Horn Basin. 

During the Tertiary vulcanism took 
place on a wide scale in the western 
regions and it was during this time 
that the Yellowstone Park volcanics 
were erupted and deposition was of the 
lake and valley fill types. 

During the Laramide Revolution and 
perhaps subsequent to it, the folding, 
faulting, and arching took place in 
which the present day oil man is pri- 
marily interested, for the “oil traps” 
were formed in the “Basins” of the 
west. The Big Horn Basin was formed 
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Big Horn Basin 





at this time, is in fact a large syncline, 
and within it many folds and faults of 
diverse types. 


Structural Geology 

The Big Horn Basin is a structural 
depression, a syncline as mentioned 
above. The reader is referred to a 
United States Geological Survey “Oil 
and Gas Investigations Preliminary 
Map No. 74,” a structure contour map 
of the basin. The structure of the mar- 
gins of the Basin are clearly shown. 
It is to be noted that the Basin is almost 
entirely rimmed by anticlinal folding 
on a fairly large scale. Many of these 
folds are now producing oil or gas 
fields. The central portion of the Basin 
is not contoured on this map. It is even 
now not sufficiently understood to en- 
able proper contouring. There is no 
doubt that anticlinal and synclinal fold- 
ing exists in the central part of the 
Basin and it will be better understood 
in time for the geophysicists are at 
work on it. 

Faulting is common in this region. 
There are several fault systems. Gen- 
erally faults seen at the surface in the 
younger rocks strike at approximate 
right angles to the mountain ranges, 
most of these have relatively low order 
displacements. Faults exist not ordinar- 
ily seen at the surface. These are both 
the normal and thrust types and in gen- 
eral, these sub-surface fault systems 
strike parallel to the bordering moun- 
tains. In the mountains some of these 
may be examined. Thrusting is not in 
a single direction, but is, as a rule, 
away from the center of the basin, to- 
ward the mountain ranges. 

This sieng the eastern margin of the 
Bg Horn Basin, near or on the westerly 
slope of the Big Horn Range, one 
would expect thrusting to be from the 
westerly to easterly and likewise for 
the ranges along the other sides. This 
generalization is not infallible and in 
some local areas thrusting is in both 
directions, with one thrust sometimes 
cutting another. Folding, of economic 
interest to oil people, is of the anti- 
clinal, domal and monoclinal types. 
Most of the big anticlines have been 
drilled and several major oil pools have 
resulted. The smaller types of traps are 
now being explored. 


Stratigraphic Geology 

A generalized stratigraphic section 
is presented herewith. It will be noted 
that all the geologic ages are repre- 
sented except the Silurian. It is not 
present anywhere so far as we now 
know. There is considerable doubt that 
it was present and it is interesting to 
note that the Devonian is represented 
by very thin sediments and these are 
absent over a large part of the Big 
Horn region. No detailed discussion 
of the stratigraphy is considered neces- 
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sary. The strata of economic impor- 
tance will be discussed briefly in con- 
nection with the dissertation concern- 
ing the oil fields. 


Economy Geology 

In the present instance, we are pri- 
marily concerned with the oil and gas 
and associated substances. In addition 
to these, the Big Horn Basin has sig- 
nificant deposits of coal, bentonite, 
limestone, sulfur and gravels. The re- 
gion is notably lacking in metallic sub- 
stances. 


Oil and Gas 

As previously noted, oil was first 
produced in the Big Horn Basin at Gar- 
land in 1906. Since that time the more 
than 70 fields have been drilled and to 
date have produced over 341,000,000 
bbl of oil. Many of the fields are small, 
but some are definitely of major pro- 
portions. Elk Basin, with 72,000,000 
bbl production and 220,000,000 bbl of 
reserve and horizons known to be pro- 
ductive elsewhere remain to be drilled, 
would rank high as a producing field 
in any region. 

Data concerning the numerous oil 
and gas fields are presented in tabu- 
lar form. To present all these facts 
otherwise would be difficult and cum- 
bersome. The fields are presented alpha- 
betically and all pertinent facts are 
provided in suitable columns. Of a 
necessity, some of the facts are some- 
what generalized. Amount of struc- 
tural closure is approximated, for in 
a number of cases, total closure on the 
producing horizon is not known. Big 
Horn Basin folds commonly show in- 
creased closure with depth. A fold with 
a few hundred feet of closure at the 
surface, measured on young beds, may 
have two to three times as much clos- 
ure at a depth of several thousand feet. 
The figures showing total production 
are close approximations in many in- 
stances and the reserve figures are those 
of the author entirely, and will not 
necessarily be the same figures if de- 
rived by another worker. In the case of 
the date of discovery, that date is 
shown for the first discovery of oil or 
gas. 

The number of producing wells 
shown is that number capable of com- 
mercial production at the present time, 
whether actually producing or not. In 
this case it may be found that some old 
shallow wells are producing that were 
not included in the tabulation; for ex- 
ample, in fields such as Elk Basin and 
Grass Creek many wells produce from 
the Frontier and some of these may 
have been overlooked. Over 1400 wells 
are productive in the Basin and these 
are currently producing something like 
130,000 bbl per day for an average of 
slightly over 90 bbl per day per well 
and some of these wells were drilled 


over 30 years ago. In the case of the 
daily production, the reader’s attention 
is called to the fact that Only oil is 
listed—gas production is omitted, 
Oil is moved from the Big Horp 
Basin by pipe line to Billings, Mon. 
tana, to Casper, Wyoming, to Wood- 
river, Illinois, and to other refining 
centers, in addition to that processed 
by local refineries. Gas is piped to Bill. 
ings and to points in Eastern Montana, 


Exploration Methods 

A glance at the statistical chart will 
show that of the many fields discovered 
in the Big Horn Basin, most were dis- 
covered by surface methods. Of the 7] 
discoveries, 52 were by surface work 
alone and 19 by seismic. In most of the 
cases, the seismic work was preceeded 
and aided by surface work. In recent 
years the seismograph has become an 
important discovery tool in this area 
and will, no doubt, increase in impor- 
tance with time. It is doubtful that sur- 
face work alone will result in addi- 
tional discoveries, but it seems almost 
certain that seismograph and other geo- 
physical tools will find more large re- 
serves in this Basin. In addition to the 
seismograph, the gravity meter, magne- 
tometer, and core drill have been used 
and have contributed in some measure 
to exploration successes in recent years. 
It is worth noting that the structural 
trap now productive is mostly of the 
anticlinal type, frequently faulted. 
Only two areas, neither as yet actually 
producing are thought to be wholly 
stratigraphic although the strat trap 
definitely contributes to the accumula- 
tion in others. 

It is also worthy of note that in but 
two of the producing fields the drill has 
penétrated to the basement—Hamilton 
Dome and Oregon Basin. Others will 
be drilled to basement and additional 
deeper reserves will be found in many 
instances. 


Sulfur Gases 

In a number of instances, hydrogen 
sulfide gas occurs with the hydrocar- 
bon gases and is produced with them. 
In the Worland field, the hydrogen sul- 
fide content of the gas ranges up to 
42 per cent and in other areas the 
H.,S varies from a few per cent to 30 
per cent. The Texas Gulf Sulfur Com- 
pany has a large sulfur extraction plant 
at Worland and Stanolind operates a 
smaller one at Elk Basin. Sulfur gases 
are found only in the Paleozoic beds, 
notably in the Embar and Tensleep 
formations, with lesser amounts in the 
Madison. Persons interested in_ this 
phase of the business are advised to 
consult with J. R. Fanshawe of Billings, 
Montana, a specialist in this regard. 

Natural gasoline plants are not com- 
mon in this area. There are but two, 
Stanolind operates one at Elk Basin 
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Located on the Industrial Canal at New Orleans, 
this new Magcobar barite plant is strategically 
located to draw raw materials from throughout the 
entire world to meet future needs of the drilling 
n plant industry. Close to Gulf Coast drilling activity on 
rates a land and offshore, this new plant will enable 
r gases DRILLING MUD SERVICE Magcobar to supply highest quality barite to. the 
> beds, industry at minimum transportation costs. This 
ensleep eee plant is another step by Magcobar in supplying 
| in the the oil industry with highest quality drilling mud 
in this MAGNET VE BARIUM CORPORATION at the lowest possible cost. When you need mud, 
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with a capacity of 1333 bbl of liquid 
per day and Pure Oil Company oper- 
ates one at Worland, with a capacity 
of 1303 bbl per day. 


Outstanding Oil Fields 

In order that we may better under- 
stand the oil business in the Big Horn 
Basin we shall discuss, briefly, three 
of the most outstanding of the fields: 
Grass Creek, Elk Basin, and Oregon 
Basin. To discuss each of the fields in 
the area would be informative and in- 
teresting, but would make a paper 
entirely too long. It might be well to 
discuss one typical field and let this 
discussion more or less apply to all 
fields. This is not possible, for none 
of the fields is considered to be typical. 

Grass Creek. The Grass Creek oil 
field is in T. 46 N., Rgs. 98 and 99 W., 
Hot Springs County, Wyoming, along 
the Western rim of the Big Horn Basin. 
The Anticline is crescent shape and is 
asymmetric with a northeasterly gentle 
flank and a southwesterly steep flank. 
The steep flank is faulted normally, 
with the field on the upthrown side of 
the fault. Grass Creek is a topographic 
basin with the Cody Shale on the sur- 
face and almost a complete escarp- 
ment of rim rocks of the Mesaverde 
formation surrounding the basin. The 
elevation of the basin is 5600 ft, and 
that of the escarpment is about 6000 
ft; this rim is cut by two narrow 
notches, these having been cut by 
streams, through which the roads pass 
to the field. 

The Grass Creek field was discov- 
ered in 1914. The discovery well was 
drilled in Sec. 18, T. 46 N., R. 98 W., 
to the Frontier, at a depth of 900 ft, 
and a light 44 gravity crude was found. 
According to early workers in the area 
23 wells were drilled prior to January 
1, 1915, and all were capped awaiting 
the pipe line to Chatham Station on 
the Burlington Railroad, which was 
completed in July 1915. In September 
1919, according to D. F. Hewett of the 
U. S. Geological Survey, there were 
332 producing wells. For many years, 
Grass Creek was the second largest 
producer in the entire Rocky Mountain 
Region, its production was exceeded 
only by Salt Creek. 

A deep well was drilled in Sec. 19, 
T. 46 N., R. 98 W., in 1922 and found 
black oil of 24 gravity in the Embar 
and Tensleep formations. Since that 
time drilling of the Embar and Ten- 
sleep has progressed slowly. At about 
this time a well was completed in an 
upper sand in the Chugwater Red Beds 
by the Ohio Oil Company. This well 
produced almost unnoticed for many 
years. The producing sand in the Tri- 
assic has been named the “Curtis sand” 
by local operators. A similar sand had 
produced oil at Hamilton Dome to the 
south and was drilled by an operator 
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named Curtis — hence the title “Curtis 
sand.” In December 1949, Husky Oil 
Company completed their Kinney- 
Coastal No. 2 in this sand and subse- 
quently drilled several more wells to 
the same horizon. At the present time 
there is a very active drilling campaign 
in progress, drilling the Curtis loca- 
tions. This horizon has a productive 
area much larger than the Paleozoic 
members and will produce a consider- 
able volume of oil. It is interesting to 
note that this Curtis sand production 
is the largest Triassic production in the 
world. The Triassic is currently capable 
of producing 12,000 bbl per day; how- 
ever, due to limited pipe line capacity, 
the production from the horizon is re- 
stricted to about 6750 bbl per day, from 
a total of 92 wells now on production. 

At the present time production is 
coming from the Frontier, Muddy, 
Curtis, Embar, and Tensleep. The Em- 
bar and Curtis are now the principal 
producers, but the Frontier has pro- 
duced the largest amount of oil. 

At this time there remains 171 of 
the original Frontier wells producing 
a total of 720 bbl per day. The Embar- 
Tensleep is produced from 41 wells 
and runs from these currently amounts 
to 4550 bbl per day. The structure has 
not been drilled below the Tensleep 
and it may be said that the Mississip- 
pian Madison, the Ordovician Big 
Horn and Cambrian offer possibilities 
for production not yet tested. 

Working interest owners in the Grass 
Creek field are: Ohio Oil Company, 
Stanolind Oil and Gas Company, Brit- 
ish-American Oil Producing Company, 
Brinkerhoff Drilling Company, Pacific 
Western Oil Corporation, Husky Oil 
Company, Lion Oil Company, Sinclair 
Oil and Gas Company, R. L. Manning, 
Argo Oil Company, and others. 

Elk Basin. The Elk Basin oil field is 
in Ts. 57 and 58 N., Rgs. 99 and 100 
W., Park County, Wyoming, and T. 9 
S., R. 23 E., Carbon County, Montana, 
in the northern part of the Big Horn 
Basin, about half way between the 
Beartooth Mountains on the west and 
the Pryor Mountains on the east and 
is on the more gentle eastern flank of 
the Big Horn Basin Syncline. 

Oil was discovered in Elk Basin as 
a result of surface geologic work in 
1915 by Joe Cook, Jim Hurst, and 
others. The discovery well was drilled 
in Sec. 30, T. 58 N., R. 99 W., and 
discovery was made in the First Fron- 
tier at a depth of 1335 ft. Gravity of 
the oil is 43. Subsquently, the second 
Frontier was drilled and found to be 
productive. There are 99 Frontier wells 
and the Second Frontier produced most 
of the oil from this formation. Total 
Frontier production has been approxi- 
mately 13,000;000 bbl and the forma- 
tion is still producing. 

In 1922 gas was discovered in the 
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Dakota at a depth of 2600 ft in Sec. 
24, T. 58 N., R. 100 W. Four Dakota 
gas wells were drilled, having a total 
open flow capacity of 160,000,000 cy 
ft per day with a surface pressure of 
925 Ib. 

January 8, 1943, Minnelusa Qjj 
Company No. | Henderson, in Sec. 3], 
T. 58 N., R. 99 W., was completed for 
an initial production of 1200 bbl in 12 
hours from the Tensleep. Gravity of 
this oil is 30 and it is sour crude. Sub- 
sequent drilling has established a pro- 
ductive area of 5000 acres with a pro- 
ductive relief of 1900 ft in the Embar- 
Tensleep. Depth to this producing zone 
ranges from 3900 ft to 6000 ft, with an 
effective pay thickness of 100 ft or 
more. The Embar-Tensleep is unitized 
and Stanolind is the operator. The res- 
ervoir energy is water drive of a de- 
layed nature. Stanolind is repressur- 
ing the reservoir. The natural-gasoline 
plant and the sulfur plant referred to 
elsewhere in this paper is operated by 
Stanolind principally on the gases from 
the Tensleep. 

In 1946 Stanolind drilled Unit No. 
38-M in Sec. 24, T. 58 N., R. 100 W., 
to the Madison and found 30 gravity 
oil in this limestone reservoir. The well 
made 247 bbl per day, the extent of the 
Madison reservoir is not yet fully 
known. This well drilled 633 ft of Mad- 
ison. Untested horizons remaining to 
be drilled in Elk Basin are: Devonian 
Jefferson, a dolomite, the Ordovician 
Big Horn, a dolomite, and the sands of 
the Cambrian. 

Elk Basin has now produced over 
72,000,000 bbl of oil and has a remain- 
ing reserve of 220,000,000 bbl with at 
least three untested horizons, and is 
now the largest producer in Wyoming 
and is exceeded in the entire Rocky 
Mountain region only by the Rangely 
field in Colorado. Of all the fields in 
Wyoming only Salt Creek will appar- 
ently produce more oil than the ex- 
pected ultimate yield of Elk Basin. 

Oregon Basin. Oregon Basin is lo- 
cated in Ts. 50, 51 and 52 N., Rge. 
100 W., Park County, Wyoming. This 
field is a large topographic depression 
on the western side of the Big Horn 
Basin and is rimmed to a large extent 
by an escarpment of sandstones of the 
Mesaverde formation. Surface eleva- 
tions in the Basin range from about 
5200 ft to 6194 ft atop Elk Butte, a 
topographic prominence within the 
topographic basin. Elevations of the es- 
carpment range from 5300 to 6300 ft. 

Oregon Basin is in fact two distinct 
domes upon the north-south trending 
major axis of folding. These are two 
separate oil fields entitled North Dome 
and South Dome. The area is unitized 
below the top of the Triassic and the 
Oil Company is the operator — they 
operate four units: North Dome Em- 
bar-Tensleep Unit, North Dome Madi- 
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PAGES FROM THE LEBUS WIRE LINE SPOOLING HANDBOOK 


7” ENGINES RUN SMOOTHLY...BUT 


Gee: WHAT ABOUT WIRE LINE? on 














No matter how you look at it, the engines on a drilling ng 
must run smooth and be producing the top in horsepower 
and efficiency ... Also... it is a known fact that to receive 
full value-from your wire line i t ooled correctly 
in order to run smoothly, A bad spooling job on a drilling 
Dn. rig drum causes wire line cutting-in, pinching and squeez- 
: ing, plus wire line whip from drum to crown block, all of 

which decreases the efficiency of your engines as well as 
- your wire line. 





Today, over 1,600 drilling rig drums are grooved with 
LeBus Grooving and Controlled Pyramid Spooling, Con- 


tractors who have installed LeBus Grooving will tell you it 
is the finest investment they have ever made, because LeBus 
Grooving SAVES TIME, MONEY, and WIRE LINE. 


Write today for full details. 


INTERNATIONAL 
ENGINEERS COMPLETE SALES AND 
ga EBUS tmire _ SERVICE LOCATED IN 
Executive Offices: 305 Wichita Natl. Bank Bldg., WICHITA FALLS, TEXAS EVERY OIL CENTER 


SALES, SERVICE Control and Warehouse Stock: LONGVIEW, TEXAS 
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Oregon Basin showing drilling well in right foreground, producing wells, storage etc., looking west, escarpment of Mesaverde 
sandstones in the middle distance. Mountains in the distance. 


son Unit, South Dome Embar-Ten- 
sleep Unit, and South Dome Madison 
Unit. 

Oregon Basin was discovered by sur- 
face methods and the first well was 
drilled by the Enalpac Oil and Gas 
Company in 1912 with the discovery 
well on the South Dome flowing 20,- 
000,000 cu ft of gas daily from the 
Dakota sand. In March 1927, a well 
drilled in Sec. 8, T. 51 N., R. 100 W., 
discovered 22 gravity oil in the Embar 
and Tensleep formations. This well had 
initial production of 800 bbl per day. 
Oil was discovered in the Madison in 
1943 in Sec. 5, T. 50 N., R. 100 W. 
There is an upthrown fault block on 
the south end of the South Dome and 
gas is produced from the Frontier from 
this, as is oil from the Embar. In a 
number of wells recently drilled large 
gas reserves have been found in sands 
of Triassic age and the Ohio Oil Com- 
pany will use this gas to repressure the 
Paleozoic reservoirs. 

In 1945 Pacific Western Oil Corpo- 
ration and others drilled a basement 
test in Sec. 29, T. 50 N., R. 100 W. 
No oil was found below the Madison 
in commercial volume, but at the Cam- 
brian-Basement contact, there was a 
good showing of high gravity crude. 
The failure of this well to establish 
production in beds below the Madison 
does not necessarily disprove these 
lower formations for the entire field. 
This deep test is on the South Dome 
and a location can be had that would 
be at least 250 ft higher on structure 
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and in addition to this, the North 
Dome has not been tested below the 
Madison. 

Oregon Basin has a total structural 
closure of 1500 ft or more and a pro- 
ductive relief of 1125 ft. The North 
Dome has an independent closure of 
700 ft and the South Dome has 900 ft. 

To date the production from Oregon 
Basin has been about 58,000,000 bbl. 
This seems low for such a big field, 
but the oil is low in gravity and for 
many years oil was produced only 
when there was a market demand and 
this was erratic. In early years the 
crude was used as fuel for power by 
the Burlington Railroad at a price of 
40 cents per barrel and this did not en- 
courage production. At other times 
there was no market for this crude ex- 
cept the Husky Oil Company refinery 
at Cody. At the present time, the com- 
bined Oregon Basin production exceeds 
15,000 bbl per day. This is as high as 
it has ever been and resulted from the 
recent connection to the Platte Pipe 
Line Company system. 

Oregon Basin reserves are very con- 
servatively estimated at 102,000,000 
bbl as of this writing. Original stock 
tank oil has been estimated by engi- 
neers for the Ohio Oil Company at 
540,000,000 bbl; the estimates, then, 
would indicate that approximately 30 
per cent of the original oil will be pro- 
duced. I think it safe to say that with 
improved techniques this may be in- 
creased materially, and at some future 
date, after a considerable additional 


production from Oregon Basin, the re- 
serves may then be estimated as high 
or higher than those now given. 

By discussing briefly but three of 
the oil fields in the Big Horn Basin, 
it is not intended to slight any of the 
others, for many of the remaining fields 
are as impressive as the three chosen 
when one considers the areas involved. 
The Big Horn Basin is the principal 
producing basin in Wyoming, but it 
is by no means the largest. Only 
those structures that were easy to find 
have been drilled, however, and there 
remains literally dozens of good pros- 
pects in this area yet to be tested by 
drilling. 


Proration 
There is no proration as such in 
Wyoming. In a number of cases, wells 
are voluntarily prorated to meet lim- 
ited pipe line capacities. At the present 
time, the pipe line capacity for Grass 
Creek is inadequate to carry all the 
oil that the field is capable of produc- 
ing and operators are cutting their pro- 

duction proportionately. 
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This steel-reinforced rubber 
cartridge passes bits and 
other large tools when open, 
yet assures quick, positive 
pack-off on any size pipe or 
tool joint. 





Photo. And this same cartridge packs- 


off with equal effectiveness 
around square or hexagonal 
shapes. 


It also packs off the open 
hole, for the utmost protec- 
tion against blowouts! 








BLOWOUT 
PREVENTERS 


strangle blowouts at the Stat... 
give complete well-head control! 


HYDRIL COMPANY 


714 W. Olympic Blvd., Los Angeles 
HOUSTON «ROCHESTER» YOUNGSTOWN 
Sales Offices or Representatives in California at Avenal, Bakersfield, Los Angeles and Ventura; in Louisiana at Harvey and New Iberia; in 


Ohio at Youngstown; in Oklahoma at Tulsa; in Pennsylvania at Rochester; in Texas at Corpus Christi, Dallas, Houston, Midland and Odessa; 
in Wyoming at Casper; in Canada at Calgary and Edmonton 
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META a 


North Oregon Basin field as seen from atop Elk Butte. 
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THE BIG HORN —BASIN OF BASINS 


This Rocky Mountain petroleum province is becoming one of most important 


areas with both production and rate of discovery increasing rapidly 


THE bustling activity now so evident 
all over the Big Horn Basin offers small 
reminder of the relatively slow develop- 
ment experienced during the early days 
of its oil producing history. Probably 
the Bonanza field is as aptly illustra- 
tive of this trend as any in the area. 
Pioneers located an oil seep in the vi- 
cinity of this field and early trails were 
routed by this seep in order that wagon 
lubricant might be collected. A shallow 
and unsuccessful test in the vicinity was 
drilled before the turn of the century. 

Then in 1951, sixty-five years after 
the first indications of oil in the area 
were noted, the Bonanza Oil Company 
completed the discovery well in the 
Tensleep formation at a depth of 2500 
ft. The following three years saw the 
completion of 50 wells with the daily 
production climbing to more than 
10,000 bbl. Bonanza has produced 
3,500,000 bbl of oil and has a con- 
servative reserve of another eighteen 
million barrels based on _ presently 


*Editor, Drilling and Producing. 
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SIM H. CREWS* 


known horizons. That other productive 
zones may exist with subsequent en- 
largement of reserves is entirely pos- 
sible. This possibility is demonstrated 
by a brief study of Grass Creek field. 


Grass Creek 

Discovered in 1914, the prolific 
Grass Creek field first produced a very 
high quality, 44 deg crude from the 
Frontier sand of lower Cretaceous age 
encountered at 900 ft. Subsequent 
deeper drilling proved, in 1922, pro- 
duction in the Permian age Embar and 
the Upper Pennsylvanian Tensleep. At 
about the same time, a “sleeper” was 
completed in the Curtis sand member of 
the Triassic age Chugwater Red Beds. 
This latter well received little attention 
and produced alone in the reservoir 
until 1949 when a second Curtis sand 
well was completed and the present ac- 
tive development of the zone began. 
It has now become evident that this 


EXCLUSIVE 


horizon, which lay unnoticed for so 
many years, is the largest in area of the 
field as presently defined and is the 
largest Triassic producing area known. 
There are now 92 Curtis producers 
and at least four rigs drilling Curtis 
wells. 

Grass Creek is also an excellent ex- 
ample of the typical “Basin of Basins” 
peripheral geology of this area. A high 
percentage of the known fields resulted 
from drilling locations based on sur- 
face geology that is readily apparent 
around the rim of the egg-shaped basin. 
These topographic depressions are the 
direct result of erosion of the weakened 
surface over the anticlinal flexures re- 
sponsible for the producing structure. 
Further surface evidence of these struc- 
tures is seen in the Elk Basin and 
Oregon Basin fields. 


Oregon Basin 
The Oregon Basin, a major reserve, 
is really two separate domes on one 
anticlinal axis. Separate domal closures 
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TOOLPUSHER 
SAYS: 


BEAT” 


for the Cat* Electric Set on this rig in Edmonton, 
Alberta. Particularly after you read the hour meter or 
listen to the comments of G. Williams, toolpusher for the 
owner, Commonwealth Drilling Co. 


When the picture was taken the meter showed 
20,797 hours of steady, around-the-clock power pro- 
duced by this Caterpillar Electric Set. And life has just 
begun. These big yellow diesels are capable of piling 
up 100 thousand hours and more! 


“This Caterpillar Engine can’t be beat for this kind 
of work and under these conditions,” said Mr. Williams. 
“We're completely satisfied.” 


The D3400 provides power for rig lighting, water 
pump, shale shaker, electric heaters in the dog-house 
and substructure. The entire setup depends on this 
single engine, which has worked steadily through the 
years in Alberta’s below-zero cold, and heat in excess 
of 96 degrees. 


All Caterpillar Electric Sets—there are 12 sizes up 
to 315 KW —will deliver their full capacity continuously 


and under severe operating conditions. And they'll d 
it while burning inexpensive No. 2 furnace oil. In add 
tion, crude oil fuel systems are available on most mode! 


In these inflationary days, you get real economy b 
standardizing on rugged Caterpillar Oilfield Engines 
Operators and mechanics become familiar with on 
make. Parts inventory can be eliminated. And you get 
quick, reliable one-stop field service from one dealer 
day or night, anywhere. | 


Call your dealer and let him show you proof of pe: 
formance. And when you repower or buy new equip 
ment, specify Caterpillar Oilfield Engines. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks 


characteristically apparent. 


of 700 and 900 ft have been established 
with a total closure on the major fold 
of some 1500 ft. Now operated as a 
unitized field for the Embar-Tensleep 
and Madison horizons in both domes, 
pressure maintenance and production 
control should materially improve the 
ultimate recovery above the presently 
estimated hundred million barrel re- 
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Ohio Oil rig in Grass Creek field. Rim of topographic basin extends 
completely around field. Evidence of domal structure is 


Portable rotary drilling Curtis well in Grass Creek field. Note 
central power producing 900 ft Frontier sand in background. 








reserve. Unitization in the field has also 
materially reduced lifting costs and 
treating costs through consolidation of 
facilities and reduction of manpower 
requirements. 

Stratigraphic Traps. Only two of the 
70 known fields in the basin are the re- 
sult of purely stratigraphic traps though 
there are many other fields at least 
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1. Depositional relations 

















2. Flexure occurs, cracks and zones of weakness develop 


at crest of arch 








3. Erosion leaves basin like depression with apporent 
structure in surrounding walls 














Simplified evolution of 
anticlinal structure. 


partly stratigraphic in nature. One of 
the purely stratigraphic traps is pro- 
duced in the Cottonwood field where 
the Tensleep zone was encountered at 
7300 ft. This 1953 discovery has no 
production history at present nor can 
reliable reserves be estimated. 

The second strat-trap is found in the 
North Shoshone field where two wells 





Skyline view of jack-knife rig also drilling Curtis well in Grass 
Creek. Boiler provides heat in winter operations. 
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case after case, reports from the field R ; ‘ liners are made of alloy gray iron and give excellent 
ate Axelson liners, and particularly the service under norma! pumping conditions. High standard of material and workmanship 
UAX, are extending pump operating life is assured as liners are cast in Axelson’s own foundry. 

om 4 months to as much as 2 years 
etween pull jobs due to liner failure. This 
& not happen-stance, of course. In the 
ver 62 years of service to the Petroleum 
dustry, Axelson has gathered a back- 
ound of experience second to none. 
etallurgical developments and produc- | 
fon controls at Axelson provide liners 





HARDENED CAST IRON 





H E ! liners are made of an alloy gray iron melted 
in an tie furnace and centrifugally cast in the Axelson foundry. The liners 
are hardened and tempered in automatically controlled electric furnaces, aeeas 
ing in high strength, toughness and surface hardness. 


x liners are manufactured by a new process whereby specially alloyed 
iron, which is as hard as fine tool,steel, is centrifugally cast into a seamless 
steel shell by a patented method which assures an absolute bond between the 
two metals. The extremely hard inner surface of the liner offers amazing wear- 


ae: designed to withstand the resistant properties, while the tough outer steel shell prevents any possibility of 
Tee bugbears of liner wear —corrosion, the liner cracking due to brittleness. To insure uniform quality throughout, each 
abrasion and impact. Duax liner is carefully checked by the Magnaflux method of magnetic inspection. 














RELATIVE MERITS OF THE DIFFERENT TYPES OF LINERS UNDER VARIOUS WELL CONDITIONS 

















ABRASION IMPACT CORROSION RESISTANCE REGULAR CAST IRON 

| RESISTANCE RESISTANCE HYDROGEN SULPHIDE SALT WATER 

Duax Duax Hard Iron Duax 

Hard Iron Hard Iron Regular Iron Hard Iron 

Regular Iron Regular Iron Duax Regular Iron 

Loox ro AMELSONRNI 
NELSON MANUFACTURING COMPANY DIVISION FOR THE FINEST IN PETROLEUM alae 
ES: ENGINE * TOOL 

Min ani << PUMPING EQUIPMENT 


D FREIGHT CARS « * STANDARD PARTS + DAIRY & FARM EQUIPMENT » WASTE CONTAINERS « 


STEEL COOKWARE + CAR ACCESSORIES » TANKS © AGITATORS * SMOKE STACKS + DUST COLLECTORS ‘ 
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RUT METAL FRAMING * WEED BURNERS © BRICK & TILE MACHINERY * CANE LOADERS 
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Ee STEEL CAR COMPANY, INC. 






4 * Los Angeles 58, California; St. Louis 16, Missouri. OFFICES: New York 7, New York; Tulsa 1, Oklahoma; Buenos Aires, Argentina. DISTRIBUTORS: Jones & Laughlin Steel Corp., Supply Division: 
orthern Tool & Supply Co.: Industrial Agencies Ltd., San Fernando, Trinidad, B. W.|.; Industrias Waldrip & Campbell, Barcelona, Caracas and Maracaibo, Venezuela; Sociedad Comercial de Materias 
Ss Limitado, Rio de Janeiro, Brazil; Gross Equipment S. A., Lima, Peru; Wells Fargo & Co., Express S. A., Apartado Postal 361, Mexico, D. F.; Dominion Oil Field Supply Co., Ltd., Calgary, Canada. 
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unitized operating agreement. 


are completed but have not been pro- 
duced since their discovery in 1952. 
Here also, reserves are indefinite 
though the Frontier sand, producing 
horizon for the field, is historically a 
good producer. 

Certainly there is reason to believe 
that the area offers reasonable promise 
to the search for accumulations of this 
nature. One major operator at least is 
actively and intelligently entering the 
search with a “slim-hole” or core type 
rig now working along the eastern 
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core head and barrel. 
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a semana 


Typical new tank battery in Oregon Basin constructed under the 


, © 
ao” Sy + 


“Slim-hole” rig in operation near Worland. This unit is 
equipped to drill 434-in. hole and is complete 
with both conventional and diamond bits and diamond 


flank of the basin north of Worland. 
The success of this venture will un- 
doubtedly encourage further operations 
of this nature and a study of the sec- 
tion predicts their probable success. 
Pressure Maintenance and Repres- 
suring. No discussion of the Basin 
would be complete without at least a 
brief reference to the matter of im- 
proved reservoir performance under 
modern production technique. An out- 
standing example of this is seen in cur- 
rent operations in the Elk Basin field 
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at the northern end of the Big Horp 
Basin. Here, in one of the finest appli. 
cations of true conservation, operators 
are repressuring the prolific Tensleep 
reservoir with nitrogen. There is g 
shortage of natural gas for injection to 
supplement the limited water drive jp 
this reservoir and much of the avail. 
able gas is sour. Faced with this prob- 
lem, operators have installed a sulfyr 
plant to remove hydrogen sulfide from 
produced gas. Residue gas then moves 
to a second plant, where liquid hydro- 
carbons are removed, and thence to 
sale. Gas consumed in the two proc- 
esses is burned under conditions of 
carefully controlled combustion and 
the exhaust or flue gas is cleaned of 
undesirable elements, compressed, and 
injected into the reservoir. Not only do 
the operators realize salable sulfur, 
LPG, and natural gas through this 
process, they also end up with over 
nine volumes of injected nitrogen in 
the reservoir for each volume of sour 
gas consumed. 

Pressure maintenance in the Oregon 
Basin field is underway and shows im- 
mediate promise. There is also an ex- 
cellent program under way in the 
Steamboat Butte field, south of the 
Big Horn Basin but geologically re- 
lated. Another future repressuring pros- 
pect will be seen in the 900 ft Frontier 
sand in Grass Creek. ket 





A search for stratigraphic traps is being conducted in this area 
northeast of Worland in the Eastern side of the Big Horn Basin. 
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To those persons familiar with the 
area an article concerning winter op- 
erations in the Big Horn Basin will 
come as something of a surprise. To 
those not familiar with the region a 
few remarks on the winter work may 
well be of considerable interest. To the 
best knowledge of the authors, there 
are no operations that can be done in 
the summer that cannot be done in the 
winter. All drilling operations proceed 
throughout the winter with little if any 
loss of time due to weather or other 
winter conditions. Drilling rigs have to 
be enclosed for several feet above the 
derrick floor and the monkey board re- 
quires a wind break made of canvas or 
lumber. In addition to this a small 
boiler is usually employed with the 
drilling rig and steam is piped to the 
blowout preventers to prevent them 
from freezing, and sometimes the 


——, 


_ 'Production superintendent, Husky Oil Com- 
pany, Cody, Wyoming. 
2Consultine geologist, Cody, Wyoming. 
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Snowy peaks forecast winter’s arrival at this Big Horn basin wildcat. 


P 501 


WINTER IN WYOMING 


Surprisingly mild is Big Horn cold season. Operations continue 
on year round basis with little time loss and few hardships 


JOHN R. YODER' and M. M. JOHNSON? 


With rig floor protected, cold has little effect on drilling operations. — Courtesy Husky Oil Company. 
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source of water requires some steam 
to keep it open at all times. Other 
than these relatively simple precau- 
tions, however, no extremely compli- 
cated or expensive rigging is required. 
Internal-combustion engines are almost 
invariably cooled with nothing but 
water in the coldest weather with their 
radiators generally equipped with auto- 
matic shutters to keep engine tempera- 
tures uniform. We know of no case 
where the mud system has frozen with 
the rig running; however, if the pumps 
were to be shut down for any consider- 
able period of time in cold weather 
then the mud system would have to be 
either drained or heated in some man- 
ner. When it is very cold it is often 
necessary to pipe steam or hot water 
to the derrick floor to enable the crew 
to clean up after making a trip. It is 
rarely necessary to provide snow plow 
equipment to keep the roads open ex- 
cept perhaps to wildcat wells in the 
higher elevations. When this is re- 
quired it is a general practice to open 
the roads with a bulldozer or road 
grader. Sometimes a truck equipped 
with a plow can do the job. Personnel 
working in the field of this region re- 
quire some heavy clothing but overalls 
over ordinary work clothes are usually 
sufficient and satisfactory. Almost all 
hands wear heavy four-buckle arctics 
over ordinary shoes and everyone 
wears two pairs of work gloves in the 
winter. These things, plus a cap with 
earmuffs are adequate for our winter 
operations. 

All automotive equipment used in 
the oil field work or for any other 
purpose must be supplied with proper 
antifreeze in the cooling system, and 
thus protected, frozen cooling systems 
are rare. Some persons make consid- 
erable preparation of their motorized 
equipment for winter operations, such 
as tire chains, tow cables, snow shovels, 
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; Courtesy Husky Oil Company. 
PUMPING WELL, oil field treater and transport truck of winter operations are 
shown at Husky Oil Company Half Moon lease, Park County, Wyoming. 


and such but they are rarely put to 
use. In addition to these things some 
people also carry emergency rations, 
emergency heating equipment (such as 
small gasoline stoves), emergency bed- 
ding such as sleeping bags, etc. These 
writers have lived in the Northern re- 
gions for more than 40 years and have 
never had need for any of these things 
except tire chains and shovel and these 
only rarely and generally on oil field or 
new and none too well improved roads. 

We do not pretend that we have no 
winter in a region that lies at a latitude 
of 44 deg north and at an elevation 
of 4 to 7000 ft. It is a fact, however, 
that the winters in the Big Horn Basin 
are generally mild compared to other 
Northern regions and all work goes on 
continuously 365 days per year, if nec- 
essary. 

The problem of additional cost nat- 
urally arises in the matter of consider- 
ing winter work in the Big Horn Basin. 
It should be noted that contractors bid 
the same prices for winter work as 
they do for summer work although the 













































winter operations are obviously a little 
more costly. The principal additional 
costs in drilling is the operation of one 
small boiler and as a rule this can be 
done for about 12 to 15 dollars per 
day and compared to the over all cost 
of rig operation that is not an impor- 
tant figure. In the production work 
winter costs are very little higher thap 
those for any other season of the year, 
There is little to do to prepare a pro- 
ducing lease for winter. Flow lines 
from wells making water with the 
crude must be buried below the frost 
line, usually about 5 ft. If liquid cooled 
engines are in use the cooling system 
would require protection, but engines 
of this type are rarely used. Most pro- 
duction power is from air cooled en- 
gines or electric motors. Water supply 
to production camps is delivered 
through underground pipes buried be- 
low the frost line. Production depart- 
ments have excellent housing facilities 
in several fields or close to them and 
heat is provided by gas from the fields. 
There is no discomfort to the workers 
or to their families. 

Although oil treating costs are gen- 
erally higher in this region all of this 
cost is not due to the cold weather. 
Lower gravity crudes and the absence 
of natural gas contribute to higher 
treating costs to a much greater degree 
than the low temperatures. 

Most of the drilling and producing 
operations to date are below 6000 ft 
elevation. For those few operations car- 
ried on above this level and on up to 
9000 ft the weather conditions become 
progressively more extreme. 

Most of the oil fields are served by 
school buses transporting school age 
persons to the consolidated schools in 
the towns of the region. Persons inter- 
ested in oil field operations in the 
Rocky Mountain region find the people 
in the Big Horn Basin working all of 
the year, refuting the myth of impos- 
sible winters. ket 





Continental Oil Company, cur- 
rently producing oil in Wyoming, 
has bought a major interest in the 
Bonanza oil field of Big Horn Coun- 
ty, Wyoming. Reports of the deal 
were confirmed by Continental re- 
cently, after rumors were heard in 
stock market and oil circles for some 
time. 

Poppy Oil Company of Dallas 
made the sale, after recently acquir- 
ing the properties from General 
American Oil Company. 

Purchased by Continental were 





Continental Purchases Large Share 
Of Oil Properties in Bonanza Field 


approximately 950 net acres with 36 
producing wells that have a daily 
production capacity of 9000 bbl. 
Wells on this purchased property 
are producing about 3500 bbl daily 
at this time. 

Although price of sale was not 
reported, it was rumored that Poppy 
reserved oil payments of approxi- 
mately $20,000,000. General Amer- 
ican is said to have acquired the 
properties from Bonanza Oil Com- 
pany for $20,500,000 in December 
of 1952. 
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| RUGGEDNESS AND 
‘ DEPENDABILITY 


LUFKIN 


CONTINUED LEADERSHIP 
IN THE PUMPING UNIT FIELD 





f & CHINE COMPANY 
tls 4), pe ee 
Branch sales and service Houston, Dallas, New. York, Tulsa, Los Angeles, Seminole, Oklahoma City, Corpus Christi, Odessa, 
ere 6 'gore, Wichita Falls, Casper, Wyoming, Great Bend, Kansas, Effingham, Illinois, Duncan, Oklahoma, Brookhaven, Mississippi 


Lufkin Equipment in CANADA is handled by 
THE LUFKIN MACHINE CO., LTD., 14321 108th Avenue, Edmonton, Alberta, Canada. 
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North dome of Oregon Basin field from centrally located topographic elevation. 









Three Zones Produce in Oregon Basin 


Big Horn Basin field now operated under unitized control has production from 


Mississippian, Pennsylvanian, and Permian. Total closure in anticline exceeds 1600 ff 


THE Oregon Basin field is situated in 
Townships 50, 51, and 52 North, and 
the west half of Range 100 West, Park 
County, Wyoming. This field occupies 
a large topographic depression on the 
crest of a north-trending anticline ly- 
ing on the west side of the Big Horn 
Basin. The Oregon Basin field is in 
reality two oil fields that occupy two 
separate and distinct closed domes com- 
monly referred to as the north and 
south domes. The three principal pro- 
ducing horizons in the Oregon Basin 
field are the Permian Embar limestone, 
the Pennsylvanian Tensleep sandstone, 
and the Mississippian Madison lime- 
stone. Oregon Basin is one of the more 
important oil fields of the Rocky 
Mountain area. 


Structure 
Surface. The geomorphic forms of 
the Mesa Verde outcrops at Oregon 
Basin illustrate the shape and size of 
the surface anticline. Outcrops of Fron- 
tier sandstone ‘located in the topo- 


B. W. ALLEN 


graphic depression occupied by the 
Cody shale further identify the struc- 
tural “high.” Displacements of the 
Mesa Verde rim rock and of the Fron- 
tier outcrops on the crest of the north 
dome show the location of the surface 
trace of most of the faults which are 
known to cut the Embar-Tensleep zone. 
The faults all appear to be high-angle 
tensional and shear fractures and are 
bélieved to be of the same age as the 
folding which produced the Oregon 
Basin anticline. Lateral relief of the 
compressive stresses responsible for 
the anticlinal uplift has been advanced 
as the cause of faulting. 

Subsurface. Adequate well data are 
available to delineate an accurate struc- 
ture map on top of the Embar lime- 
stone and indicate an asymmetrical 
fold. The steeper side is on the west 
toward the mountains, which is char- 
acteristic of folding in the Big Horn 
Basin. The Oregon Basin anticline, 


EXCLUSIVE 
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which includes the north and south 
domes has in excess of 1600 ft of 
closure. The independent closure of the 
north dome is 700 ft and of the south 
dome is 900 ft. Anticlinal structure, 
therefore, is responsible for the oi! and 
gas accumulation. The faulting seems 
to have been of little significance ex- 
cept in the extreme south end of the 
south dome in the accumulation of oil 
and gas. 
Stratigraphy 

Stratigraphy of the Oregon Basin 
field will be described to include those 
formations from the rim rock to the 
granite. 

Upper Cretaceous. 

Mesa Verde. The Mesa Verde con- 
sists principally of 1200 ft of buff and 
white standstone interbedded with gray 
and brown mudstone. This formation 
forms a large and impressive rim rock 
which encircles the field. 

Cody Shale. The topographic “low’ 
is formed in the easily eroded marine 
shale whose thickness attains from 
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Here’s where to 
get your Roebling 
Wire Rope 


NO MATTER where you're located, there’s 
Roebling warehouse or a Republic supply point 
near at hand to give you quick deliveries and 
beneficial service. 

Both Roebling and Republic Supply Com 
pany field men are qualified to help in selecting 
the right wire rope for every purpose. As you 
know, ropes in the oil fields are subjected t 
varying degrees of stress, abrasion, heat, bend 
ing, crushing or corrosion. There’s always a 
Roebling rope with proper resistance to every 
combination of these destructive forces, and the 
selection of that rope is your one assurance of 
longest life on the job and dollar savings that 


really count. 


JOHN A. ROEBLING’S SONS CORPORATION 
TRENTON 2, NEW JERSEY 





JR SUBSIDIARY OF THE COLORADO FUEL AND 
oad IRON CORPORATION 


To obiain more information on produets advertised see page E-69 
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Topographically highest producer in Oregon Basin field. 


2150 to 3200 ft in near-by sections. 

Frontier Formation. The upper sand- 
stone member of this formation is ex- 
posed on the crests of both the north 
and south domes. Gas is produced 
from the Frontier in the south end of 
the south dome. The Frontier consists 
of an interbedded sequence of 490 ft 
to 600 ft in thickness of lenticular, 
gray, massive sandstone, and gray 
sandy shale containing bentonite beds. 

Mowry ‘Shales. The Mowry shales 
consist of black and gray, platy, silic- 
eous shale containing fish scales and 
bentonite. The thickness varies from 
310 to 360 ft. 

Thermopolis Shale. This formation 
is predominantly black fissile shale and 
averages 430 ft in thickness. A per- 
sistent sandstone member 150 to 170 
ft above its base is called Muddy Sand. 
Lower Cretaceous. 

Cloverly Formation. The Cloverly 
consists of an 180-ft sequence of light- 
buff siltstone, gray shale, and gray, 
clean quartzitic sandstone in descend- 
ing order. The initial gas discovery at 
Oregon Basin was made in the basal 
sandstone of the Cloverly that has been 
named the Lakota sandstone. 

Jurassic. 

Morrison Formation. The Morrison 
is represented by 480 to 515 ft of in- 
terbedded green, gray, lavender, pink, 
and maroon mudstone and shale con- 
taining thin lenses of sandstone. 

Sundance Formation. The Sundance 
is composed of an upper sequence of 
glauconitic sandstone, a middle mem- 
ber of green shale, and a lower mem- 
ber of pink, lavender, and maroon 
shale containing thin beds of oolitic 
limestone and white anhydrite. The 
thickness averages 410 ft. 

Gypsum Springs Formation. Gyp- 
sum Springs is composed of approxi- 
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Separator and treater battery typical of those 


constructed for unit operation of field. 


mately 80 ft of massive white anhydrite 
overlying a sequence of maroon, laven- 
der, and green mudstone. The forma- 
tion has an average thickness of about 
240 ft. 

Triassic. 

Chugwater Formation. This forma- 
tion is composed of pink and salmon- 
colored, fine-grained sandstone and silt- 
stone that averages 625 ft in thickness 
on the south dome. Gas produced from 
the Chugwater sands has been used in 
the field in both the north and south 
domes. 

Dinwoody Formation. The Din- 
woody consists essentially of pyritic 
green shale, white anhydrite, and inter- 
tongues of maroon shale. The forma- 
tion averages 30 to 45 ft in thickness. 
Permian. 

Embar Limestone. Immediately be- 
low the Dinwoody lies an interbedded 
sequence of gray, finely crystalline, 
vuggy limestone and light-bluish-gray 
dolomite which is called Embar lime- 
stone throughout the Big Horn Basin. 
The Embar is of marine origin, and is 
a major oil producing formation in 
Oregon Basin. Commonly it consists of 
well saturated, coarsely crystalline, 
porous limestone interbedded with 
hard, dense, barren limestone and 
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dolomite streaks. Considerable vertical 
fracturing is known to be present. The 
Embar varies from 125 ft thickness in 
the north dome to 250 ft thickness in 
the south dome. 
Pennsylvanian. 

Tensleep Formation. The Tensleep 
sandstone is another major oil produc- 
ing formation at Oregon Basin. Its re- 
lation to the Embar is apparently tran- 
sitional. Likewise, the Tensleep sand- 
stone is laterally gradational into a 
gray, sandy dolomite facies which re- 
place nearly all the sandstone. This 
transition occurs chiefly on the south 
dome and may represent all stages be- 
tween a sandstone with a dolomite ce- 
ment and a pure dolomite. The Ten- 
sleep, which is considered a marine de- 
posit, is composed of well sorted, Clear 
quartz grains. While the top 20 ft show 
steep torrential type cross bedding, its 
lower portions are massively bedded. 
The lower boundary of the Tensleep is 
usually placed at the first occurrence of 
red and lavender dolomite or shale, 
which is considered to be the top of 
the Amsden formation. The lower 
boundary of the Tensleep is transitional 
in the same manner as the upper 
boundary. 

Amsden Formation. This formation 
consists of a sequence of shale and 
dolomite with a basal sandy shale grad- 
ing to sand in the lower 20 ft. The for- 
mation averages 210 ft in thickness. 
Lower Mississippian. 

Madison Limestone. The Madison is 
essentially a massive limestone averag- 
ing 740 ft in thickness. It is a marine 
deposit of great lateral extent. Porous 
zones in the lower 500 ft of the Madi- 
son are important oil reserves in the 
Oregon Basin field. 

Devonian. 
Three Forks Formation. This forma- 
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tion is composed of interbedded lime- 
stone, green shale, and limy sandstone. 
It is 205 ft thick in the one well which 
has entirely penetrated this formation. 
Ordovician. 

Bighorn Dolomite. The massive, 
buff, porous, and vuggy Bighorn dolo- 
mite is 330 ft thick in the only well to 
penetrate it. 

Cambrian. 

Gallatin Formation. This formation 
is composed of dark green, platy, shale 
and galuconitic limestone which at- 
tained a thickness of 515 ft in the one 
well which penetrated this formation. 
' Gros Ventre Formation. This for- 
mation consists chiefly of dark, gray- 
ish-green, platy, shale and is approxi- 
mately 485 ft thick in the one well that 
has penetrated this formation. 

Flathead Sandstone. This sandstone 
lies on the granite. The basal 15 ft con- 
tain coarse, angular, fragments of pink 
feldspar, and quartz. The upper por- 
tion is composed of coarse, angular 
vitreous quartz fragments set in a finer 
grained quartz sand matrix. The sand 
has good porosity and permeability. At 
Oregon Basin, the Flathead has a thick- 
ness of about 170 ft in the one well that 
has completely penetrated the forma- 
tion. 


Characteristics of Producing 
Horizons 

Frontier Formation: Although the 
Frontier sandstones are exposed on the 
crests of both the north and south 
domes, one well in the south end of the 
south dome produces small amounts of 
gas. Gas accumulation has been a re- 
sult of faulting. 

Cloverly Formation: Two wells in 
the north dome produce commercial 
amounts of gas from the Cloverly. The 
gas produced from this formation is 
sold to the gas company which serves 
the town of Cody. The initial shut-in 
casing head pressure of the Cloverly 
gas well was about 680 Ib. This reser- 
voir has been producing almost con- 
stantly since 1916. 

Chugwater Formation: Two wells 
produce gas from the Chygwater for 
use in the field. The gas is contained in 
thin sand stringers which alternate with 
Shale throughout the 625 ft section of 
the Chugwater formations. The wells 
have a shut-in casing head pressure of 
about 1000 psi. 

Embar Limestone: Most of the early 
wells drilled to the Embar were also 
drilled to the Tensleep and dually com- 
pleted with both the Embar and Ten- 
sleep open. Later wells which were 
completed only in the Embar have 
shown a tendency to go to water rather 
rapidly but to make considerable 
amounts of oil after water first appears. 
The Embar wells respond very favor- 
ably to acid treatment to increase pro- 


duction. The north dome Embar had a 
primary gas cap. A small gas cap exists 
in the south dome, but it is believed to 
be of secondary origin. On flank loca- 
tions, the Embar has shown excellent 
porosity and permeability with initial 
productivity of some wells reaching as 
high as 2800 bbl per day. 

Tensleep Sandstone: As mentioned 
briefly, many of the early wells were 
completed both in the Embar and Ten- 
sleep formations. In the recent develop- 
ment history of the field, however, 
many completions have been made to 
the Tensleep alone. The Tensleep sand 
apparently is being flooded uniformly 
by an edge water encroachment. There 
are small gas caps in the Tensleep in 
both the north and south domes. 

Madison Limestone: Productivity of 
wells in the Madison vary consider- 
ably. The productivity of this forma- 
tion seems to be controlled primarily 
by the amount of fracturing present. 
There is no gas cap in either dome and 
the reservoirs are producing by com- 
plete water drive. It is expected that 
the uniformity of water encroachment 
will be controlled largely by the frac- 
ture characteristics of the reservoir and 
will probably exhibit a production his- 
tory much the same as the Embar 
wherein high water-oil ratios were 
reached after a relatively small per cent 
of the oil in place has been produced. 


Early Development and 
Production History 
The Oregon Basin field was discov- 
ered in 1912 when a gas well in the 
south dome in the NW'14SW4, Sec- 
tion 32 was completed in the Cloverly 
formation at 1320 ft for an open flow 
of 20,000,000 cu ft per day. In 1916, 
a gas well in the SEY44NW4, Section 





Utah Gas Well Complete 


Completion of Three States Nat- 
ural Gas Company's No. 1 C. K. 
Steiner ‘‘A’’ in Central Utah, Emery 
County, as a two and one-third mile 
extension of the Clear Creek gas 
field has been announced by Three 

tates president, John A. McGuire. 

The new well which added a 
gross reserve of 200 billion cu ft 
to the field, drilled in for an esti- 
mated 20 to 30,000,000 cu ft of 
gas per day. 

Base of the Ferron sand series 
was at 4825 ft and total depth was 
4900 ft in shale. 

Top of the Ferron gas sand was 
found at 4341 ft, structurally 642 
ft higher than the company’s No. 1 
Marry D. Kearns Dakota sand gas 
producer nine miles to the South 
and 745 ft lower than its Helen E. 
Walton ‘A’ No. 3, two and a third 
miles to the northwest, completed 
for 112,000,000 cu ft of gas per 
day, absolute open flow. 
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5 on the crest of the north dome was 
completed in the Cloverly formation 
for an open flow potential of more than 
25,000,000 cu ft per day. 

In March, 1927, The Ohio Oil Com- 
pany drilled a well in the NW'4 NE%4, 
Section 8 on the north dome and dis- 
covered oil in the Embar and Tensleep 
formations. The well produced 800 bbl 
of 22 API gravity black oil daily. 

Gas was discovered in the Chug- 
water formation in the north dome by 
a well drilled in the SW14 NE, Sec- 
tion 32 in 1928. 

In 1930, gas was discovered in the 
Frontier in the south dome by a well 
drilled in the northwest corner Lot 2, 
Section 9. 

The Madison was discovered to be 
productive by a well drilled in 1943 in 
Section 5, T. 5O N., R. 100 W. in the 
south dome. 

In 1945, Pacific Western Oil Com- 
pany drilled a well in Section 29, T. 50 
N., R. 100 W. in the south dome to 
granite and found no commercial oil 
production below the Madison. 

Gas from the Cloverly formation is 
produced and sold to the Cody Gas 
Company for utility purposes in the 
town of Cody. 

Gas from the Chugwater has been 
produced and used in the field. 

After oil was discovered in the Em- 
bar and Tensleep formations, develop- 
ment of those formations proceeded 
rather slowly. Market demand for the 
low gravity black crude oil was small 
until World War II. During the wat 
years, demand for this type oil in- 
creased, and, as a consequence, de- 
velopment was accelerated until the 
time of unitization in March, 1948. 

The Madison reservoir in both 
domes has been steadily developed 
since its discovery in 1943. 


Unitization 

During the period of heavy produc- 
tion during World War II and immedi- 
ately thereafter, the Embar-Tensleep 
reservoir in both the north and south 
domes suffered an appreciable decline 
in bottom hole pressure. Several of the 
upstructure wells began to produce 
high gas-oil ratios. Under competitive 
operations, it was not possible to con 
serve reservoir energy so that the best 
ultimate recovery from the Embar-Ten- 
sleep might be realized. As a conse 
quence, the major operators in the 
Oregon Basin field, namely, The Ohio 
Oil Company, The Texas Company, 
Husky Oil Company, and Trigood Oil 
Company, undertook negotiations to 
unitize operations in the Oregon Basin 
field. Unitization was achieved March 
1, 1948, at which time The Ohio Oil 
Company took over operations as Unit 
operator. 

All formations below the top of the 
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BUILDS FINE 


SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 








Submersible 
drilling barges 








Boiler and 
compressor barges 


Water, oil, and 
supply barges 


Submersible well- 
servicing barges 








Drydock for fast 
haul-out and repair 
of marine drilling 
equipment 
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located con- 


Levingston is not 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 
constructors who understand the lan- 


only 


guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 


ail 


SHIPBUILDING CO. 


Orange, Texas 
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Chugwater to the granite were unitized 

within the Unit Area as defined in the 

agreement. Four participating areas 

were established and are: 

(1) North Embar-Tensleep Participat- 
ing Area, 

(2) South Embar-Tensleep Participat- 
ing Area, 

(3) North Madison Participating Area, 

(4) South Madison Participating Area. 


Present Operations 

After unitizing the Oregon Basin 
field, 48 lease batteries throughout the 
field were consolidated into a total of 
10 central batteries. Appreciable sav- 
ings in operating costs have been real- 
ized because of consolidation. Besides 
the obvious savings in pumping labor, 
tank battery consolidation has caused 
considerable savings in expenditures 
for emulsion treating chemicals. Ore- 
gon Basin crude forms a very stable 
emulsion which causes a difficult treat- 
ing problem. Before consolidated tank 
batteries were built, chemicals were in- 
jected at each wellhead where an emul- 
sion was being produced. Now chemi- 
cal is injected into the header at the 
consolidated battery so that one injec- 
tion point serves all the wells connected 
to the battery. As a consequence, 
chemical consumption has been cut by 
about 50 per cent. 

Orderly development of all the par- 
ticipating areas has proceeded to keep 
pace with market demand. Except for 
gas cap areas in the north and south 
domes, the Embar-Tensleep has been 
developed on a density of one well per 
40 acres. The Madison has been and is 
being developed on a density of one 
well per 80 acres. 

After unitization went into effect, all 
high gas-oil ratio wells were shut-in to 
conserve reservoir energy. Withdrawals 
were controlled so as to achieve as 
nearly a uniform pressure distribution 
as possible throughout the Embar-Ten- 
sleep reservoir. The pressure decline in 
the Embar-Tensleep has been arrested, 
and pressures at present are nearly the 
same as in 1948. For conservation pur- 
poses, five wells are now shut-in in the 
south dome Embar-Tensleep because 
of high gas-oil ratios. In the north dome 
Embar-Tensleep, three wells are shut-in 
for high gas-oil ratios and three wells 
are shut-in for high water-oil ratios. 

At present, the field produces at an 
approximate total of 15,000 bbl a day 
from all formations from a total of 185 
active wells. A total of approximately 
60 million barrels of oil have been pro- 
duced from all formations to date. 
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PETROLEUM INDUSTRY 
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type AN55 
500-TON 


TRAVELING BLOCK 


... built for deeper drilling 

and fast completion of wells. 
Will stand up under the line 
speeds and loads of the largest 
drilling rigs. The center of 
gravity has been lowered to give 
better balance. Tilting has been 
completely eliminated. Ball 
Bearings carrying the thrust 
loads reduce side drag to allow 
this block to fall faster than any 
other block. The Regan rotating 
inner race ring has been kept 
but is mounted on the sheave 
hub. A bolt through the sheave 
hub pre-loads the ball thrust 
bearings and removes all side 
play from the sheaves. 


Capacity — 500 tons. 
Write for special bulletin. 
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Exclusive Mid-Continent and 
Export Distributor: 
MID-CONTINENT SUPPLY CO. 
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FLORIDA=— U.S. OIL FRONTIER 


State has boom year in 1953 with completion of 


second discovery well and 31 stratigraphic tes?s 


THE search for additional oil reserves 
in the United States, that sometimes 
seems to reach a frenzied activity, has 
once again included Florida as a pos- 
sibility. Discovery of oil ‘in late 1952 
at Pollard, Alabama, just across the 
state line, caused a determined leasing 
play that included most of the Pan- 
handle of Florida and reawakened ihe 
lagging interest in the rest of the state, 
particularly in the southern Peninsula. 
Interest in the southern portion of ihe 
State was stimulated by the develop- 
ment of a new refraction technique, 
useful in thick carbonate and evaporite 
rock sections. 

Exploration in the state has been 
more active in 1953 than during any 
previous year, 31 wells having been 
drilled and completed as dry holes up 
to November 1, 1953. In addition, 
three wells are now drilling, one is be- 
Ing tested and will probably make a 
small well, roads are being built into 
One well site and two applications to 
drill have been approved. In all it is 


H. GUNTER and R. O. VERNON 


anticipated that about 40 completions 
will be made in Florida in 1953, and 
with the completion of the state’s sec- 
ond discovery well, The Common- 
wealth No. | Wiseheart-Board of Edu- 
cation, last year was the most active 
and successful year of oil exploration 
in Florida. 


History of Development 

The search for oil began in Florida, 
as nearly as dependable records show, 
about 1900, at Pensacola, Escambia 
County. This well was drilled by the 
Escambia Oil Company at the foot of 
Palafox Street to a depth of 1329 ft. 
Since the completion of this well, 281 
locations labelled as oil or gas tests 
have been completed in the state. Of 
these, many were shallow or were 
junked and abandoned, and conse- 
quently cannot be classified as strati- 
graphically significant in the interpre- 
tation of oil and gas structures and 
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geology. In fact, the state has several 
hundred water wells that are one to two 
thousand feet deep and much deeper 
than many of the wells designated as 
oil tests. 

If only stratigraphic tests and bona 
fide oil exploratory wells (those drilled 
with adequate technical supervision o1 
benefit of “clergy”) are counted, the 
state has been penetrated by only 210 
deep wells, thus leaving 71 wells drilled 
for promotion, too shallow to be in- 
formative or junked and abandoned. If 
all of these 210 wells were placed in 
one of Florida’s larger counties, the 
information obtained would hardly 
eliminate the county as an oil pros- 
pect, considering that each well defi- 
nitely eliminates only the 40 acres upon 
which it was drilled. 

The drilling activity throughout the 
33-year period, 1923-53, has been plot- 
ted as Fig. 1. The principal drilling 
ectivity was scattered over the last 
19 years. Accelerated activity during 
1945-49, followed the discovery of the 
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FIG. 2. Foreshortened and diagrammatic 


Sunniland field, Collier County, Sep- 
tember 26, 1943. A recession in 1951 
followed the failure of most tests and 
the disheartening lack of oil shows in 
the northern Peninsula and Panhandle; 
but a sprint of activity in 1953 followed 
the discovery of oil in the Pollard field, 
Escambia County, Alabama, in Janu- 
ary, 1952, and the demonstrated use- 
fulness of refraction seismology in 
southern Florida. By November 1, 
1953, 31 stratigraphic completions had 
been made whereas there were 10 in 
1952, 3 in 1951, 11 in 1950, 25 in 1949, 
24 in 1948, and 29 in 1947, the previ- 
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cross-section through Florida (with location of structures). 


can be recorded with considerable sat- 
isfaction that most of the water well 
drillers, oil companies, and operators 
have been most cooperative and willing 
to collect these samples and submit the 
necessary descriptive data on each well 
that they have drilled. These data cover 
almost every section of Florida and the 
Survey now has a library that included 
on November 1, 1953, 3055 wells of 
which 202 are deep oil tests, and about 
200 are stratigraphic core tests. These 
data comprise a source of information 
on the geology, minerals and structures 
of the state, which is of inestimable 





ous year of greatest activity. H. Gunter R. O. Vernon value to the oil geologist. The Survey 
During the interval following the ss ie makes this library available to all in- 
discovery of oil in Florida, 177 dee ee eee Se ee terested students of Florida geology ¢ 
ianite aan tints "b f P Florida Geological Survey. He attended Creaee dents ¢ orida geology. 5 
Stratigraphic wells have een com- N. C. Agricultural and Mechanical Col- | 
pleted in the state, whereas six wells lege and was graduated from the Uni- Oil Regulations PI 
were completed in 1943, the dis- versity of Florida in 1907. That year the 
covery year; and 27 prior to 1943. Of Florida Geological Survey, year of its Che state of Florida is among those TH 
these 210 deep stratigraphic wells, 83 establishment, appointed him as geol- states that are blessed by a compre- 
were drilled in the Panhandle, 69 in ogical aide and promoted him regularly hensive and equitable law that pro- wr 
the northern and central Peninsula, and ae 1933, — the ——— na motes the development of oil and gas, 
58 in the southern Peninsula. Most of ee ee ee assures its conservation, and protects 
7s : : “ ment of Conservation, he was made a 7 LS. 
this differential in the number of wells dias celina : the state’s water resources. This law LO 
irilled has been caused by the relative Sa Geek ca eens canmecone a was passed by the Legislature in 1945 
drilled has been caused by the relative the geology and mineral resources of as passed by the Legislature i : 
costs of the wells drilled in each sec- Florida, Gunter was given the honorary and was patterned from a regulatory 
tion, the northern Peninsula and degree of Doctor of Science from Flor- brochure prepared under the supervi- 
Panhandle costs per well, as an aver- ida University in 1944. sion of the Interstate Oil Compact 
age, ranging between $18,000 and Dr. Robert O. Vernon, assistant di- Commission, with such changes as A 
$150,000, whereas costs in the central rector, Florida Geological Survey, re- were deemed advisable after public O 


and southern Peninsula range from 
$150,000 to more than $1,000,000 per 
well. 


Sample Library 


Through the nearly 50 continuous 
years that the Florida Geological Sur- 
vey has operated, persistent efforts have 
been made to procure samples of rock 
cuttings and cores taken from wells 
drilled as sources of water, as drainage 
controls, and as oil and gas tests. It 
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ceived degrees from Birmingham 
Southern College, lowa, and Louisiana. 
He served as assistant in geology at 
lowa from 1935 to 1938, when he be- 
came a research geologist for the Geo- 
logical Survey —1938-1940. For the next 
three years he served as assistant 
geologist, at which time he went into 
the Navy for three years. He became 
associate state geologist in 1946, ac- 
cepting his present position in 1953. 
He is author of many articles on Florida. 








hearings were conducted by the Attor- 
ney General and a committee from the 
Florida Bar Association. 

To date, the law and the rules and 
regulations, prepared from the law, 
have proved to be adequate and fait. 
This conservation law is regulated by 
the State Board of Conservation com- 
posed of the Governor and the State 
Cabinet, and administered by the State 
Geological Survey. Copies of the law, 
the rules and regulations and the 12 
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Clmpleting NERSON'S 


TOBULAR GOODS PICTURE 





SUPPLIERS AND PRODUCTS: 


PITTSBURGH STEEL COMPANY 
SEAMLESS CASING, TUBING AND DRILL PIPE 


THE COLORADO ‘FUEL AND IRON CORPORATION 
SEAMLESS CASING AND TUBING 

WHEELING STEEL CORPORATION 
STEEL LINE PIPE 


LONE STAR STEEL COMPANY 
ELECTRIC WELD CASING AND TUBING 


FIELD STOCKS CARRIED Alt 
HE FOLLOWING STORE POINTS 


Artesia and Farmington, New Mexico. 
Oklahoma City and Okmulgee, Okla. 


Kermit, Odessa and Snyder, Texas. 
Price, Utah. 





It gives us great pleasure to announce that in the 
past year we have concluded arrangements that will 
enable us to take care of your complete tubular 
requirements for all types of oil industry seamless 
and electric weld tubular goods. Pittsburgh Steel 
and Wheeling Steel are old timers at IVERSON. 
We now welcome Colorado Fuel and Iron and Lone 
Star Steel to the family. 

Consult IVERSON SUPPLY COMPANY regard- 
ing your requirements for casing, tubing, drill pipe 
and line pipe. 


TELEPHONE, WIRE OR WRITE YOUR NEAREST IVERSON SUPPLY STORE OR OFFICE 
REGARDING YOUR NEEDS. 


exe l[verson Suppry COMPANY 


FORT WORTH DALLAS 
wees DRILLING-PRODUCTION AND REFINERY EQUIPMENT ounggte 
P.O. BOX 1439 TULSA 1, OKLA. 
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Florida 


FIG. 3. Two photos of drillstem test No. 1, October 6, 1953, 
of Commonwealth No. 1 Wiseheart-State Board of Education 


forms required by the Board can be ob- 
tained from the Director of the Florida 
Geological Survey, Box 631, Tallahas- 
see, Florida. 


Geology 


Florida comprises 58,666 square 
miles, all of which is underlain by 
Coastal Plain sediments. The rocks that 
compose Florida are a portion of the 
Floridian Plateau, which has appar- 
ently always been a part of a conti- 
nental mass since the oldest sediments, 
Early Ordovician, penetrated by deep 
oil test wells are shallow-water marine 
deposits of continental shelf deposition. 
The Mesozoic and Cenozoic sediment- 
ary section of northern and central 
peninsular Florida consists essentially 
of fragmental and pasty marine lime- 
stones, sandstones and clays reaching 
a known cumulative thickness in excess 
of 18,000 ft. The rocks of the Pan- 
handle are chiefly clastics, sands and 
clays, with minor beds of chalk and 
limestone and may exceed an esti- 
mated cumulative thickness of 20,000 
ft. These sediments extend to depths 
ranging from about 2800 ft in the 
northern Peninsula to more than 15,000 
ft in the southern Peninsula and along 
the western boundary of the Panhandle, 
see Fig. 2. 

Sedimentary rocks range in age fron 
Early Ordovician through Recent, the 
section being composed chiefly of Cen- 
ozoic and Mesozoic sediments. Three 
wells drilled in Lake, Osceola and 
Volusia counties in peninsular Florida 
penetrated crystalline rocks that Ap- 
plin (1951) believed to be pre-Cam- 
brian in age. Surrounding these crystal- 
lines, in the central and uppermost 
northern Peninsula, there is a wide 
band where eleven wells have pene- 
trated lavas and pyroclastic rocks of 
presumed pre-Cambrian or early Paleo- 
zoic Age. Thickness of these is un- 
known but more than 350 ft of amyg- 
daloidal basalt was penetrated by a 
well in Highlands County. 
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— Photo by J. R. Galbraith, chief geologist, Commonwealth Oil Company. 


Throughout a wide area, centered in 
the northern and central Peninsula, 
with one well in- Jackson and one in 
Jefferson County, Paleozoic sediments, 
ranging in age from Early Ordovician 
to Devonian(?) are encountered. Thirty- 
seven wells have penetrated Paleozoic 
sediments that are chiefly dark-gray or 
black shale and quartzitic sandstone, 
unmetamorphosed and _ horizontally 
bedded. These beds are encountered at 
depths below 2800 ft and a maximum 
of 2250 ft of quartzitic sandstone has 
been penetrated by one well, but the 
total thickness of the beds is unknown. 

The Mesozoic rocks of the state 
range in age from’Triassic(?) to Upper 
Cretaceous. In the Panhandle. and 
northern Peninsula, variegated clastic 
sediments that are considered to be 
Triassic or Jurassic in age are asso- 
ciated with sills, dikes and flows of basic 
igneous rocks. In the southern Penin- 
sula the deeper wells terminate in dolo- 
mitic limestones and anhydrite that are 
tentatively placed in the Jurassic. Beds 
containing Trinity, Fredericksburg, and 
Washita fossils, chiefly limestone, dolo- 
mites, and anhydrite have been recog- 
nized in the southern and central 
Peninsula, but the Comanche series 
elsewhere is chiefly variegated clastics 
that were formed on the slopes of a pre- 
Mesozoic surface, described by Applin 
(1951) and with the highest portion of 
the crest centered at Union County, 
northern peninsular Florida. This struc- 
ture was submerged by Mesozoic sedi- 
ments, the submergence advancing 
northward and beds of Trinity, Freder- 
icksburg and Washita ages overlapping 
progressively upon the floor of eroded 
pre-Mesozoic rocks, the marine facies 
interfingering with the clastic facies 
along the margins of the pre-Mesozoic 
floor. Deposition continued through 
the Upper Cretaceous. 

The Cenozoic deposits range in age 
from Paleocene to Recent and are com- 
posed of limestones, sands and clays 
with carbonates predominating in the 


THE 


located in Section 16, Township 54 Scuth, Range 35 West, 
Dade County, Florida, 40 miles West of Miami. 


Peninsula and clastics in the Panhandle 
sections. 

In general the sediments of the state 
from the Mesozoic through the Recent 
are composed of two depositional fa- 
cies, an essentially marine carbonate 
and evaporite facies over much of Pe- 
ninsula Florida and a more shallow- 
water clastic facies, a small portion of 
which is also carbonate, in the Pan- 
handle section. The Coastal Plain 
Province of western Florida and states 
westward to Texas have been in gen- 
eral a region of active deltaic sedi- 
mentation, whereas the Peninsula, re- 
moved from large streams and clastic 
sedimentation, is dominantly marine. 
The two facies merge through inter- 
fingering phases in the northern Penin- 
sula, Panhandle, and coastal areas of 
Alabama. 


Principle Structures 

In the subsurface the predominating 
structure is the Peninsular arch (Applin 
(1951), a slightly arched and vrobably 
extensively faulted structure developed 
in Paleozoic and older rocks and hav- 
ing the highest point of its crest cen- 
tered in northern Florida beneath Un- 
ion County. Overlapping Cretaceous 
beds have also been slightly tilted, indi- 
cating that the movements creating the 
arch extended into the Cretaceous. The 
crest of the arch trends northwest and 
southeast and the highest point is pene- 
trated at a depth of 2800 ft, see Fig. 2. 

Beds of the Mesozoic dip steeply, 
those of the Cenozoic more gently, off 
of the Peninsular arch and into the 
south Florida embayment, see Fig. 2, 
in which more than 15,000 ft of evap- 
orites and carbonates have been devos- 
ited. Small anticlinal structures at Sun- 
niland and at Forty Mile Bend break 
the general southerly dip and give re- 
versals for oil accumulation. 

The Cenozoic beds traced westward 
from the Peninsular arch rise into the 
crest of the Ocala uvlift, a broad antt- 
clinal arch developed in the Tertiary 
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»--sets and seals simultaneously 


The Type “SP” Slip Packoff Assembly gives the operator 
everything desired in a casing head setting and sealing 
arrangement. It provides the safety and convenience of 
setting casing without removing the Blowout Preventer, 
plus the permanent, leak-proof advantages of the fa- 
mous Rector metal-to-metal seal . . . a good weld, plus 
API Ring Gasket. 


The Type “SP” Slip Packoff is wrapped around the pipe, 
latched and lowered through the Blowout Preventer into 
the seat in the Rector RH Casing Head. Special floating 
ribs in the slip segments contact the casing head bowl 
and hold the slips in position to assure positive engage- 
ment of slip teeth with the casing as it is lowered for 
final setting. 


The compressible sealing element directly above the 
slips has a bottom retainer ring attached to the ribs. An 
upper retaining ring is attached to the slips by Allen 
Head Bolts. The ribs hold the bottom retainer ring in a 
fixed position. As the slips move downward with the 
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Rector Type “RH” Casing Head with Type “SP” 
Slip Packoff in position. Standard Rector Weld- 
ing Ring and API ring gasket are used in the 
usual manner to provide the famous Rector 
metal-to-metal seal. 








To obtain more information on products advertised see page E-69 
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retainer ring, which moves downward with the slips. 
This effects a positive seal at the same time the setting 
is made and without removing Blowout equipment. 
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the new Type “SP” Slip Packoff Assembly. It is available 
for our Type RH Casing Heads in all popular pipe sizes. 


LL) 
a Wy, » 
~ RG 


SEE OUR CATALOG 


by « 
>» 






a) 
COMPOSITE CATALOG 


ATI 
pvt 
oo” WELL 
v HEAD 


| 
Couspment aS 


B-55 











Florida 


beds. Crest of the anticline is exposed 
in Citrus and Levy counties and trends 
northwest-southwest paralleling the 
crest of the Peninsular arch, see Fig. 2. 
Small longitudinal faults have broad- 
ened and flattened the crest and small 
domes give some gentle reversal of dips, 
see Vernon, 1951. 

West of the Apalachicola River, ihe 
regional structure is a gentle southwest- 
erly dip broken by a southward plung- 
ing fold, the axis of which parallels the 
Apalachicola and Chattahoochee riv- 
ers. This fold, the Decatur arch, is sep- 
arated from the Ocala uplift and the 
Peninsular arch by an unnamed, broad 
but shallow, synclinal basin. The Pan- 
handle section is thought to have been 
cut by several poorly known faults. 





Oil Possibilities 

A discussion of oil possibilities can 
be attempted most easily by dividing 
the state into three regions based upon 
units of geology and structure; the Pan- 
handle, the northern and central Penin- 
sula, and the southern Peninsula (see 
Fig. 2). The Panhandle includes all of 
western Florida from Escambia County 
eastward to the east boundary of Jeffer- 
son County. All of the counties of the 
northern and central portions of the 
Peninsula southward to the base of 
Hillsborough, Polk, Osceola, and In- 
dian River counties make up the north- 
ern and central Peninsula. The remain- 
ing, southern, portion of Florida is the 
southern Peninsula. 

The carbonates of the Paleocene, 
Upper and Lower Cretaceous, are the 
best prospects for future oil production 
in the southern Peninsula. A tremend- 
ously thickened basin of marine sedi- 
ments forming the South Florida em- 
bayment provides both source beds and 
stratigraphic traps. Anticlinal folds and 
domes and possibly some faulting are 
the most prevalent type of structures. 
Much of the porosity of the sediments 
is formed as biostrome and bioherm 
reefs, with porosity pinchouts in the 
inner reef areas and where pores have 
been filled by secondary anhydrite. This 
area contains Florida’s only oil field, 
the Sunniland field, Collier County, 
which produces about 1690 bbl of 21- 
24 deg gravity oil daily. The Common- 
wealth Oil Company has completed the 
No. 1 Wiseheart-State Board of Educa- 
tion well in Dade County and prelimi- 
nary tests (Fig. 3) indicate that the well 
may be developed as a small producer. 
This is the second discovery well in 
Florida and is the most significant de- 
velopment since the discovery of the 
Sunniland field. Almost every well 
drilled in this section has had fair shows 
of oil and with the development of new 
techniques of refraction seismology the 
entire area is viewed with considerable 
hope for further development. , 

In the northern Peninsula the Cre- 
taceous clastic facies of the Panhandle 
and the marine carbonate facies of the 
Upper Cretaceous interfinger-and an 
estimated 3000 ft of Paleozoic sedi- 
ments is Overlain by Upper Cretaceous 
sediments, Tertiary carbonates and 
clastics and Cenozoic sand. In the cen- 
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— Photo by James R. Galbraith, Jr., chief geologist, Commonwealth Oil Company. 


FIG. 4. Drilling rig used on Wiseheart No. 1 well, which may prove productive. 


tral Peninsula the younger Cretaceous 
beds overlap the older Cretaceous beds 
that have overlapped these Paleozoic 
sediments arched along the Peninsular 
arch (Applin, 1951). The most promis- 
ing chance for oil development, the 
stratigraphic traps on the flanks of this 
arch, has been extensively prospected 
with a disappointing lack of oil shows, 
indications of closures and structures 
or evidences of petroleum occurrence. 
Faulting and anticlinal folds developed 
along the Ocala uplift (Vernon, 1951, 
p. 54) are probably too shallow for oil 
occurrence. The entire northern and 
central Peninsula is saturated with fresh 
water to depths of 4000 ft in Polk 
County, 3000 ft in Baker County, 2400 
ft in Duval County, and merging to sea 
level along most of the coasts. Deeply 
buried domes, faults and stratigraphic 
traps are the most promising pros- 
pects for oil production, although the 
area is now regarded as the least 
promising of the three areas. The 
Paleozoics underlying the area are be- 
lieved unproductive. 

Panhandle geology favors oil ex- 
ploration. The beds that are known to 
be productive in Alabama occur at 
shallow depths, and they are composed 
of permeable sands. The overlying beds 
are easily drilled and electric logs and 
geophysical techniques give reliable 
results. Primary structures are gener- 
ally interpreted as faults although some 


doming and arching has been identified. 
The structures are generally narrow, 
limited and hard to find. Continued 
prospecting should ultimately result in 
a field in the Panhandle. 

In summary it would seem to be 
highly improbable that only one small 
field, possibly two, is present in an 
area as large as the southern Peninsula 
with so many tests penetrating shows 
of oil and gas. It is as equally unlikely 
that Alabama has the only fields pro- 
ducing from the clastic facies. The 
state has a tremendous volume of sedi- 
ments containing source beds and ade- 
quate permeability and porosity. Diff- 
culties of applying geophysical explora- 
tion and of interpretation of the results 
are beginning to be solved. The costs 
of drilling in the state are high but de- 
mands for additional reserves offset 
this disadvantage, in part. Considering 
that the state has been prospected by 
only 210 deep tests, its future as an oil 
frontier appears promising. It is antici- 
pated that future drilling will develop 
new sources of oil leading to the ad- 
vancement of the state in the ranks of 
oil producing states. 
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Additional heater-treaters in Oregon Basin field. Note individual separator-heat exchanger houses. 


— Jack Richards P 


Emulsion Reduction in Big Horn Basin 





THE purpose of this paper is to dis- 
cuss briefly oil treating problems en- 
countered in the Big Horn Basin of 
Wyoming. Although the Big Horn 
Basin comprises only a small portion 
of the oil producing area of the Rocky 
Mountain region, treating problems en- 
countered there are typical of the entire 
Rocky Mountain area. 

Contrary to popular belief, the prin- 
cipal problem encountered in treating 
oil in this area is not due to the ex- 
treme weather; but, rather to the simi- 
larity in specific gravity of the oil and 
water. Oil gravities in the Big Horn 
Basin range from 9 deg API to over 40 
deg API. By far the largest percentage 
of the oil produced in the Big Horn 
Basin has an API gravity of less than 
25 deg. 

Other general characteristics of Big 
Horn basin crudes are: Viscosities 
ranging from about 30 centipoise to 
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over 500 centipoise at reservoir tem- 
perature; pour points ranging from 
about 60 F to well below 0 F. 

Most formation water produced in 
the Big Horn Basin has a specific grav- 
ity of very little over one. This similar- 
ity in specific gravity between oil and 
water makes it necessary to employ 
large treaters with rather large hay sec- 
tions, thereby making initial invest- 
ments in treating facilities much great- 
er than is necessary in the Mid-Conti- 
nent and Texas areas. 

Crude characteristics enumerated 
above result in problems that are close- 
ly allied to treating and are, therefore, 
worth discussing briefly. The large 
amount of water produced together 
with these low gravity, high viscosity 
crudes, result in the formation of 
heavy emulsions at the pump and in 


EXCLUSIVE 


Low crude gravity, not low temperature, ‘is 
source of most of area's treating problems 


the tubing and flow lines. This results 
in higher than normal well loads and 
low pump efficiency. It is necessary t« 
inject treating chemicals down the well 
to break up these emulsions. Down the 
hole treating is inefficient and there 
fore results in higher than norma! 
chemical costs. 

As many of the producing fields are 
small and in rugged terrain, and the 
demand for the heavy asphaltic crudes 
have been extremely variable in the 
past, and since these high viscosity 
high pour point crudes are difficult t 
handle in pipe lines; few of these fields 
are served by pipe lines. In addition 1 
the difficulty and expense of building 


and maintaining roads adequate fo 
loaded trucks; the high pour point of 
these crudes require special facilities 
to expedite the loading of the trucks 
The tanks on many leases are equipped 
with coils through which steam or hot 
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operates this unitized field. 


water is circulated to keep the oil tem- 
perature high enough to facilitate han- 
dling. Other leases, where volume of 
oil produced does not warrant installa- 
tion of facilities required to circulate 
steam or hot water through coils, oil 
temperature is maintained by contin- 
uously circulating oil from the tanks 
to the, treater. 

Many of the crude oils in the Big 
Horn Basin have extremely low pro- 
ducing gas oil ratios; such gas that is 
present is entrained gas. This entrained 
gas is in the form of gas bubbles in 
the heavy crude, causing the crudes to 
foam: And, therefore, do not lend 
themselves to the conventional meth- 
ods of oil and gas separation. Fur- 
ther, if these foaming oils were treated 


TREATER installation in Oregon Basin field. Ohio Oil Company 
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— Jack Richards Photo. 


in the conventional type treater, most 
of the entrained gas would be released 
in the hot water section of the treater. 
Perculation of this released gas up 
through the treater would carry water 
droplets up into the oil section, making 
it virtually impossible to obtain pipe 
line oil from the treater. Due to the 
possibility of water freezing in oil pipe 
lines, the water cut requirements in 
the Rocky Mountain Area are more 
severe than is general in other areas; 
the usual requirement being that water 
cut not exceed two-tenths of one per 
cent. 

The above enumerated difficulties 
require that special consideration be 
given to design of treaters for use in 
this area. Special design features of a 
treater suitable for this area would 
consist of: 


1. Two stage pre-heating—in which 
the foaming emulsion goes 
through a horizontal tube and 
shell heat exchanger picking up 
heat from the clean oil leaving the 
treater, and then passing through 
a two pass pre-heater immersed 
in the hot water section of the 
treater shell. The second pre-heat- 
ing stage is necessary to heat the 
foaming product to a high enough 
temperature to break up the gas 
bubbles. 

2. A degasing section—in which 
the heated emulsion from the pre- 
heater enters the degasing cham- 
ber near the bottom and is re- 
leased under a warm water filled 
filter section, which receives its 
heat from the pre-heated emul- 
sion. This filter section facilitates 
in breaking up the foam as well 
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as helping to coalesce the water 
that has broken out of the emul- 
sion by the pre-heater. 

3. Separation — the gas that is re. 
leased from the original foaming 
emulsion leaves the surface of the 
degasing chamber and enters a 
standard separating unit wherein 
the wet gas is scrubbed dry and 
from which the dry gas leaves 
through an inside gas line. This 
inside gas vent line passes through 
the hot water portion of the treat- 
er in order to heat the gas suf- 
ficiently to prevent freezing in the 
back pressure valve. 

4. A treater shell that will operate at 
pressures up to 25 PSI. 


Most produced waters in this area 
have high carbonate and sulfonate con- 
tent that causes considerable scaling 
in flow lines and fire tubes, water sec- 
tions, and hay sections of treaters. This 
scaling effect of the produced water 
makes necessary rather frequent clean- 
ing of treaters and in many cases rela- 
tively short life for fire tubes. Two 
rather recent developments have helped 
to reduce the operating costs due to 
this scaling effect of the produced 
water: 

A. Chemicals are now available that 
can be injected into the incoming 
stream immediately ahead of the 
treater that serves to retard the for- 
mation of scale. 

B. Design of a workable horizontal 
treater — although the horizontal 
treaters are not new (one of the 
first models being exhibited at the 
International Oil Exposition in 
Tulsa, Oklahoma, in 1948); general 
field acceptance in this area has not 
come about until approximately a 
year ago. The horizontal treater 
designed for use in the Rocky 
Mountain area embodies the spe- 
cial design features discussed 
above. Horizontal treaters have the 
following additional advantages for 
use in this area: 


1. Large capacity free water knock 
out — the free water knock out 
section is a larger size than in the 
corresponding sized vertical treat- 
er. Waste heat from the emulsion 
water is used to warm the free 
water knock out. This increases 
efficiency of the knock out, there- 
fore, capacity of the treater. 

2. In addition to the conventional 
direct type fire tube, the vapor 
phase fire tube is available in the 
horizontal treaters. The vapor 
phase fire tube has the fire tube 
proper jacketed by a steam sec- 
tion. It has the following advat- 
tages over direct type fire tubes: 
a. Will not burn out due to over 

heating. 
b. Fire tubes can be immersed in 
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oil section without coking. 

c. Reduces scale to a minimum 
and in most cases will elimi- 
nate scaling completely. 

d. Due to the low maximum tem- 
perature to be applied with a 
vapor phase unit, inherent cor- 
rosion accompanying high tem- 
perature operating with direct 
fired heaters is reduced to a 
minimum. 

e. Gives uniform distribution of 
heat over the entire heating 
unit of the element. 

f. Reduces fire hazard to a mini- 
mum. 

g. Prevents over heating of unit 
in case of thermostat failure. 

h. High or elevated steam pres- 
sure is a direct function of dirt 
or scale on the tube, hence a 
direct measure of the heating 
efficiency of the tube. 

Our discussion thus far has been con- 
cerned with the treating of water-in-oil 
emulsions; or the so-called “wet oil” 
that is familiarly found in most produc- 
ing areas. Far less common, but none 
the less troublesome, is the oil-in-water 
emulsion which, in common with some 
black oil producing areas of California, 
is encountered in a few Big Horn 
Basin fields. These emulsions differ 
from water-in-oil emulsions in that, 
though they comprise a mixture of oil 
and water, the oil is in the form of 
droplets and the water forms the con- 
tinuous phase or carrying agent of the 
mixture. Just as the “wet oil” behaves 
predominantly like oil; these reverse 
emulsions behave predominantly like 
water. Oil-in-water emulsions are gen- 
erally less stable than water-in-oil emul- 
sions, and settling will usually reduce 
oil content of the water to a very low 





TREATER installation and tank battery at Little Sand Draw, 


Hot Springs County, Wyoming. 


level, of the order of 0.1 or 1 per cent. 

Associated with the above problem 
is the presence of small quantities of 
fine clay like particles in many of these 
produced streams. These clay particles 
usually become oil impregnated. These 
clay like particles have densities aver- 
aging greater than 2.0; whereas, the 
oil densities are less than one. There- 
fore, mixtures of oil and clay may have 
densities greater than or less than that 
of the water with which they are asso- 
ciated. The oil-soaked clay particles 
may, therefore, rise to the surface of 
the water, sink to the bottom, or, more 
rarely, remain suspended in the water. 


In general oil field waters produced 
in the Rocky Mountain area are not 
toxic to plants and animals and, are, 
therefore, disposed of in surface drain- 
age channels. The presence of oil drop- 
lets, however, even in the quantities of 
1 per cent or less, or the presence of 
oil soaked clay particles; may tend to 
cause these otherwise non-toxic waters 
to be objectionable. 





Secondary Oil Recovery 


Secondary oil recovery projects, 
forced to shut down because of the 
late summer droughts in some areas, 
have been resumed since recent 
precipitation has raised the level of 
parched lakes, streams and rivers, 
Maxwell Goldhar, president of Sap- 
phire Petroleums, Ltd., Toronto, re- 
ported. 

Goldhar, whose company’s whol- 
ly owned subsidiary, Sapphire Amer- 
ican Petroleums, Inc., operates sec- 
ondary recovery projects in Illinois, 
Indiana, and Oklahoma, said many 
oil men were hit as hard as farmers 
by the droughts. 

In southern Illinois, where the 
summer rainfall was down almost 
50 per cent, Sapphire’s six second- 
ary recovery projects in Clark, 





Resumed After Droughts 


Crawford and Lawrence counties 
were suspended for two months. 
Sapphire’s secondary recovery op- 
erations in Rogers County, Okla- 
homa, were slowed down by the 
drought but not halted. 

“Pressure at the bottom of the oil 
reservoir only can be built up over 
a period of time,” Golhar explained, 
“and usually it takes from one to 
two years of constant water flood- 
ing to get a well into top produc- 
tion. Soon after we began our Illi- 
nois Operations we were producing 
1500 bbl a month. Now we are get- 
ting about 4500 bbl a month, but 
if we had not been forced to suspend 
operations because of the lack of 
water we would now be producing 
15,000 to 20,000 bbl per month. 
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— Courtesy Husky Oil Company. 


First attempts to solve this problem 
were to increase the size of settling 
facilities. This proved unsuccessful, 
however, because, although oil content 
can be reduced to a low level readily 
by settling, removal of the last small 
quantities of oil by settling is virtually 
impossible. 

The use of chemicals common in 
municipal water purification systems 
were tried without success. Electrical 
dehydration methods were also tried. 

When approached from another 
chemical viewpoint the problem was 
solved by application of several pro- 
prietary chemical reagents of undis- 
closed but complex composition. These 
reagents were found to be effective in 
separating the oil with satisfactory 
completeness, rapidity, and cost. The 
oil so recovered has been processed 
regularly with other wet oil without ill 
effects in the conventional oil treating 
procedures, chemical, or electrical. 
The reagents are entirely different from 
those employed commercially to re- 
solve water-in-oil emulsions. 

As was previously mentioned, the 
winter weather does not constitute the 
principle problem encountered in treat- 
ing oil in this. area; however, winter 
temperatures as low as —40 F do pre- 
sent problems not encountered in most 
other producing areas. It is necessary, 
for instance, to bury most flow lines to 
a depth of four or five feet. The fire 
box and controls of most treaters are 
housed, while the remainder of the 
treater is insulated. Weather conditions 
together with the character of the pro- 
duced fluids, make portable, unitized 
testing equipment such as commonly 
used in the Mid-Continent area unsuc- 
cessful in this area. To successfully test 
individual wells the year around it 1s 
necessary to install a test treater at each 
lease tank battery. 

As shown by the above discussion 
climatic conditions and fluid character- 
istics require some modification of 
equipment and procedures; but, in gen- 
eral, oil treating problems are universal. 

x zt 
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A STUDY IN SAFETY 


Dangerous sour gas in Worland requires detailed 


planning and strict execution of rules for survival 


C. M. HARDEN and J. 1. MORRIS 


SAFE rY in industry, in this particu- 
lar case, the oil industry has been a 
practice synonymous with good and 
efficient operation since the inception 
of mechanical procedures. Discovery 
well of the Worland field, Worland 
Unit No. 1-E, immediately impressed 
upon the operator that general safety 
practices were going to be greatly 
complicated by the presence of toxic 
hydrogen sulfide gas in the well stream. 
This presence of toxic gas in the well 
stream, coupled with high surface 
pressures and severe hydrate forma- 
tions, made safety a mandatory and 
ever present factor in drilling and pro- 
ducing the field. In the attainment of 
safety program, the safeguarding of 
life from the hydrogen sulfjde gas has 
been given primary consideration in 
the selection of equipment and drilling 
and producing techniques. From the 
time gas became evident on the drill 
stem test at Worland Unit 1-E, it was 
understood that new procedures would 
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have to be developed and ramifications 
made on old procedures to safely and 
efficiently produce the field. The means 
by which these procedures were un- 
dertaken and successfully completed, 
represent the means by which the field 
was operated in a safety minded 
manner. 

Strangely enough, the first develop- 
ment was not entirely the result of hy- 
drogen sulfide gas, but rather the re- 
sult of severe hydrate formation. These 
hydrates indirectly created a distinct 
hazard as they necessitated additional 
work around the well, resulting in 
pressure surges on tubing.and valves 
when the hydrates broke free during 
producing operations and caused un- 
due stresses to be placed on well equip- 
ment. This hydrate condition appeared 
at Worland Unit 1-E when irregular 
decline in well production denoted 
probable mechanical trouble in the 


EXCLUSIVE 
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well. In running a measuring line jt 
would be found that the tubing was 
plugged with hydrates. The ice was 
eventually drilled out; however, it was 
noted that new hydrates would form 
nearly as rapidly as the initial ice was 
drilled out. In order to reduce this hy. 
drate formation, it was found that the 
most economical and efficient method 
was through the application of heat. A 
hot liquid circulating system was ip- 
stalled whereby heat could be applied 
to the well tubing. Flowing the well 
effluent through flow line heaters was 
the means of providing heat to the 
effluent in surface facilities. 

Fig. 1 illustrates diagrammatically 
the hot liquid circulating system and 
surface heater installation. In this 
system, reciprocating or centrifugal 
pumps driven by electric motors take 
suction from a 30-bbl galvanized steel 
surge tank and discharge through in- 
direct heaters rated at 1,500,000 Btu 
per hour to the well head. The heaters 
raise the temperature of the incoming 
liquid upwards to 180 F. Flow in the 
well is down the annulus between the 
2'2-in. tubing and the 5-in. casing, to 
approximately 3500 ft, and up the an- 
nulus between the 5-in. casing and 7- 
in. production string where the liquid 
returns to the surge tank. Well head 
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J. 1. Morris 


C. M. Harden is division production 
superintendent of the Rocky Mountain 
producing division, Pure Oil Company. 
After attending Oklahoma University, 
Harden spent two years handling va 
rious jobs in the production department, 
Oklahoma, for Magnolia Petroleum Com- 
pany. The next 11 years he spent with 
States Oil Corporation and subsidiary 
companies in Texas, holding numerous 
titles. He joined Pure in 1934 as assist- 
ant superintendent at Van, Texas, re- 
ceiving his present title in 1937. 

J. |. Morris joined Pure Oil as a 
junior production engineer in 1949. 
He is a graduate of the University of 
Colorado obtaining his MS degree 
after World War Il. After a short time 
with Stanolind Oil and Gas Company, 
he joined Pure. From 1949 until 1951 
he served as acting division production 
engineer in the Rocky Mountain divi- 
sion, when he was called back into the 
Navy. He became division production 
engineer in 1952. 
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temperature drop between the inlet 
and outlet of the system varies from 
35 F to 75 F. To provide for a mini- 
mum heat loss, circulating lines from 
the heaters and production lines to and 
from the heaters are either insulated 
or buried, or both. Water was used as 
the circulating liquid in the initial sys- 
tem; however, because of the inherent 
disadvantages of water in below freez- 
ing temperatures, which exist for some 
five months of the year, the water was 
replaced with oil as the circulating 
liquid. 

While running production tests on 
Unit 1-E, well pressure entered the cir- 
culating system from a tubing break 
and opened a crack in a_ hydraulic 
swedge nipple on the Christmas tree, 
permitting a large volume of toxic hy- 
drogen sulfide gas to escape. There 
being no immediate way to stop the 
leak, inhabitants in the vicinity were 
evacuated and the well set on fire to 
prevent any further accumulation of 
gas, and to safeguard the personnel in 
the area. Although no surface control 
could have prevented this type failure, 
a safety system was devised for place- 
ment on the circulating system to pre- 
vent well pressure from reaching the 
surge tank, low pressure pipe fittings. 
In case of a tubing break or a packer 
failure, well pressure would be re- 
tained on the inlet line of the circulat- 
ing system by a high pressure check 
valve; and on the outlet line of the sys- 
tem by a pilot operated excess pressure 
shut-in valve. These valves would serve 
to shut off the surface connections on 
the annulus and prevent escape of the 
toxic well fluids to the atmosphere. All 


pipe and fittings to and including the 
valves, are of design standards suffi- 
cient to withstand full well pressure. 
The circulating pump is equipped with 
a pressure relief valve which discharges 
into the suction in the event of a clos- 
ing of the safety valves. 

It was also on the discovery well that 
the inadequacy of conventional pres- 
sure gauges in sour gas type service 
was observed. Gauges with bourdon 
tubes of stainless steel and other cor- 
rosion resistant metal were tried with- 
out success as the tubes would rupture 
and allow escape of the toxic gas. This 
problem was corrected by using a 
gauge which utilized a diaphragm type 
protector to separate the bourdon tube 
assembly from well fluids. 

With the knowledge gained from 
Unit 1-E, completion procedures were 
set up for future wells in the Worland 
field. During the early development of 
the field, shut-in well head pressures 
often approached 3000 psig. In many 
of the wells the plugging of tubing and 
flow lines by hydrates was further ag- 
gravated by the plugging action of a 
black substance of asphaltic base com- 
bined with miscellaneous foreign ma- 
terials. The black substance usually ap- 
peared immediately after completion 
and tended to lessen in occurrence 
with continued production. When 
either the hydrate or asphaltic type 
plugs would break free, the flow lines 
and burn lines would be under a severe 
strain. Consequently, in order to pro- 
vide for the utmost safety during clean- 
up operations, all pipe and connections 
from the well head to the burn pit 
were of design specifications of a mini- 
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mum 6000 psi test. [hese lines were se 
curely anchored at all possible stress 
points to prevent movement which 
might result in breakage and escape of 
gas to the atmosphere. A sweet gas pi 
lot flare was located at the well-sid« 
edge of all burn pits to serve as 
source of immediate ignition for any 
vapors or liquids coming from the well 
After initial completion, acid jobs o1 
remedial work, all wells were cleaned 
in the burn pits in an attempt to free 
the tubing of all obstructions which 
might later result in a slugging effect 
on the tree. 

With oil wells being successfully 
completed, the next problem that faced 
Worland field operators was the sep 
aration and storage of the well fluids 
Initially, the well effluent was flowed 
through the production heaters, two 
stage separation, and into stock tanks 
Two-stage separation resulted in exces 
sive loss of toxic gas from the stock 
tanks. To correct this loss, a shop-made 
separator was installed near the tank 


‘battery to operate at a pressure of two 


ounces. Gassing in the tanks was re 
duced by venting direct to the flare 
those vapors breaking out of the oil 
in the pressure drop from the 50 psig 
second-stage separation to the two 
ounce third-stage separation. A vapor! 
system was designed for the Worland 
tank batteries to serve three purposes; 
specifically, (1) prevent escape of the 
toxic gases to the atmosphere, (2) re 
duce stock tank vapor losses by main 
taining a two-ounce pressure in the 
tanks, and (3) prevent air from enter 
ing the tanks by maintaining a sweet 
gas blanket. Items (1) and (3) were 
definite safety measures as the toxic 
gas is always a hazard; and the exclu 
sion of air from the tanks lessened the 
possibility of a tank explosion from 
spontaneous ignition of iron sulfide 
Fig. 2 illustrates the production hook 
up and vapor system. 

In the vapor system, a two-way 
valve on the vapor outlet connection 
from each tank was normally open to 
the main vent line on which a gas reg 
ulator maintained a two-ounce back 
pressure. A sweet gas supply regulato! 
that was set for approximately 1% 
ounces fell below the two-ounce sou! 
gas venting pressure. The second line 
served as a by-pass around the regula- 
tor from the tank to the flare. Flash 
backs from the flare were prevented 
by a core-type flame arrestor. 

Immediately prior to opening the 
thief hatch to gauge a tank, pressure 
in the tanks was reduced by operation 
of the two-way valve lever which 
closed the main vent line and opened 
the toxic gas by-pass line. This pro 
cedure isolated the tank and minimized 
the escape of vapor through the open 
hatch. As an additional safety measure, 
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FIG. 3. TANK GAGING PROCEDURES. 


the hatch cover could not be lifted un- 
til the valve is opened to the by-pass 
line. Correct operation of the system 
was checked by a manometer installed 
near each hatch. 

Realizing that mechanical equip- 
ment does not always function prop- 
erly, double stairways were installed 
on tank walkways to permit exit from 
either end. Tank batteries were so lo- 
cated as to take advantage of the pre- 
vailing wind which would assist in dis- 
sipating any loss of gas from tank 
hatches or minute leaks in tank con- 
nections. Field regulations state that 





FIG. 4. Fresh air type gas masks. 
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any person going onto a tank walkway 
must wear a gas mask, and that a sec- 
ond person equipped with a gas mask 
remain at the fire wall. Correct tank 
gaging procedure is illustrated in Fig. 
3. The latter part of the above regula- 
tion, in principle, is one of the most 
important safety practices in the field. 
The inhalation of a high concentration 
of hydrogen sulphide gas will usually 
result in immediate asphyxia. There- 
fore, time is of the essence in removing 
the gassed individual from the con- 
taminated area and securing medical 
attention. Consequently, field person- 
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FIG. 5. Wells and facilities in Worland field. 
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nel approaching possible gas areas al. 
ways have a second party standing by 
outside of the probable gas area. 

[he necessity for the continual use 
of gas masks is obvious. The standard 
oil field cannister-type mask did not 
prove adequate or satisfactory for the 
Worland needs, as it is ineffective 
against a maximum hydrogen sulfide 
content of 2 per cent. Oxygen generat. 
ing cannister-type masks ~- have been 
used and are available for an extreme 
emergency; however, their effective 
use was limited in that several breaths 
in uncontaminated air are required to 
start the oxygen generation; the unit js 
bulky for the wearer; and once the ex- 
pensive cannister is opened, it cannot 
be used intermittently over a prolonged 
period as the generating chemicals de- 
teriorate in a very short time. To sat- 
isfy field needs, the fresh-air type 
mask was adopted and has proven 
thoroughly satisfactory for all usage, 
Air flow to the face piece is through a 
pressure reducing regulator from a 
high pressure cylinder that is mounted 
on a harness carrier, which carries the 
cylinder on one’s back. A small pres- 
sure gauge, mounted below the face 
piece, warns the user when the air sup- 
ply is approaching depletion. This type 
mask is shown in Fig. 4. 

Two complete fresh-air type gas 
masks are assigned to each switcher 
pick-up truck. Each switcher is fur- 
nished with a personal face piece which 
he maintains. Resuscitator units and 
three major fresh-air cylinder bat- 


teries, which are used to refill individ- 
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ual cylinders, are located in the field. 
These locations are shown as dark 
numbered squares on the general map 
of the field in Fig. 5. Oxygen ther- 
apy units, gas masks, face pieces, clean- 
ing solutions and replacement filters 
are kept at switcher’s doghouses for 
ready and immediate use. 

The discussion to now, in general, 
has been limited to the first period of 
operation where the field was devel- 
oped competatively by four operators. 
The field was unitized in 1950 with 
The Pure Oil Company as operator. 
All Embar wells now produce into 
a common gathering system which 
moves the well effluent to the gasoline 
plant. Oil is separated from the gas, 
the oil stabilized; and the gas sent to 
the Texas Gulf Sulphur Company sul- 
fur plant where the hydrogen sulfide 
is extracted. The sweet gas is returned 
to the gasoline plant to be processed. 

The Embar Gas-Oil Gathering Sys- 
tem was designed to operate between 
320 psig and 375 psig with the entire 
system being subjected to a hydrostatic 
test of 850 psig. All of the piping in a 
system varies from 4 in. to 16 in. 
in diameter, was so designed as to al- 
low for an internal corrosion allow- 
ance of 3/16 of an inch, and still main- 
tain minimum test properties. The ter- 
rain through which the line was laid 
is characterized by “hot spots” in the 
soil. To protect the system from ex- 
ternal corrosion, all pipe was coated 
and wrapped and provided with ca- 
thodic protection. It was felt that these 
two precautionary measures were of 
the utmost importance as any failure 
in the line would result in the escape 
of large volumes of hydrogen sulfide 
to the atmosphere. Protection of the 
system from excessive pressure is pro- 
vided by pressure relief valves located 
on each leg of the gathering system. 
These valves, which are set at 400 psig, 
discharge to a flare that is equipped 
with a sweet gas pilot light. As wells in 
the field float on line pressure, individ- 
ual wells are protected by pilot oper- 
ated valves that will close with exces- 
sive gathering system pressure. Check 
valves are installed to prevent counter 
flow from the system to the well. All 
piping and connections from the well- 
head to and including the pilot oper- 
ated valve has had a minimum test of 
a 3000 psig. 

A portable well checker unit is used 
to determine individual well produc- 
tion of liquid and gas. The unit is con- 
nected to the flow line by means of 
movable steel hose downstream from 
the pilot operated valve. At the com- 
pletion of each day’s testing, the entire 
testing unit is purged with sweet gas 
to make certain no leakage of hydro- 
gen sulfide gas will occur while the 
unit is in storage. 


Decline in bottom hole pressure has 
necessitated placing some Embar wells 
on artificial lift through the medium 
of gas lift. The valve selected for this 
purpose contains a positive check valve 
to prevent counterflow of the well ef. 
fluent into the annulus where the toxic 
gas could enter the sweet gas system 
and result in failure of controllers op 
the gas lift system. Protection against 
such a failure is definitely a safety 
measure, as any failure of mechanical 
equipment can effect leakage of the 
toxic gas. 

With the start of the second period 
of operation, storage facilities for 
crude oil were consolidated into a tank 
farm consisting of one 55,000 bbl tank 
and two 10,000 bbl tanks. After sep- 
aration of the Embar well effluent at 
the gasoline plant, the crude oil is sta- 
bilized and flowed to the tank farm 
for storage. The 10,000-bbl tanks, 
which function as production tanks, 
are equipped with a vapor exhaust 
system which carries vapors breaking 
out in the tank to a flare located out- 
side of the fire wall some 200 ft. The 
55,000-bb] tank is equipped with a 
10-in. flame arrestor which serves to 
vent any escaping vapors. Field regu- 
lations regarding the use of gas masks 
and procedures apply to personnel go- 
ing onto these tanks also. 

The gasoline plant observes the gen- 
eral safety rules, which have been dis- 
cussed for procedures in the presence 
of hydrogen sulfide gas. Plant opera- 
tions immediately associated with sour 
gas include the separation of the high 
pressure Embar well stream and the 
stabilization of the crude oil at approx- 
imately 75 psig. In both operations, 
high concentrations of hydrogen sul- 
fide gas are evolved and transmitted 
to the Texas Gulf Sulphur plant. The 
normal operations of the gasoline plant 
demand the practice of safety in all in- 
stances; and included at’ the Worland 
gasoline plant are the extra precau- 
tions to be taken in a possible toxic 
gas process area. Fresh-air type gas 
masks, resuscitator units and oxygen 
therapy units are maintained in the 
process area. Strips of lead acetate 
paper are available to check for the 
presence of hydrogen sulfide in work- 
ing areas. These strips turn dark when 
the concentration of hydrogen sulfide 
exceeds the lower toxic limits. 

In the second period of operation, 
wells have been completed in the 
Frontier formation; and some Embar 
wells have been recompleted as Fron- 
tier wells. A portion of these recom- 
pletions have been dual completions 
in two Frontier sands. As initial shut- 
in well head pressures in the Frontier 
and Embar zones were similar, dupli- 
cate Christmas trees were used for 
both Frontier and Embar completions. 
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Big Horn Basin 





To assist personnel in rapidly deter- 
mining the zone on which surface 
equipment is installed, control valves 
and other equipment have been painted 
identifying colors; specifically, Second 
Frontier, green; Third Frontier, blue; 
Fourth Frontier, orange; and Embar, 
yellow. In addition, master gate valve 
control wheels on all wells are painted 
red. Through these means of identifi- 
cation, personnel are always aware of 
the toxic Embar equipment and can 
adopt the additional precautionary 
measures necessary. 

By far, the most important part of 
any safety record is the safety educa- 
tion and training of personnel. The 
best protective equipment in the hands 
of untrained personnel is inadequate 
in the interest of safety. The training 
in the use of protective equipment was 
of prime importance in the Worland 
field, as severe poisoning from hydro- 
gen sulfide gas seldom gives an indi- 
vidual a second chance to learn to be 
careful in its presence. 

To prevent just such a loss of life 
or severe injury because of a lack of 
proper indoctrination, personnel were 
given thorough training in the charac- 
teristics of hydrogen sulfide, the care 
and use of gas masks, the importance 
of having a properly equipped person 
standing by when necessary for an in- 
dividual to enter a possible toxic gas 





area, and lastly, to always treat the gas 
with the respect it warrants. Of utmost 
importance was to impress upon all 
personnel the fallacy of going into a 
gaseous area without a gas mask, even 
to effect a rescue. It is beyond the ca- 
pacity of the average individual to hold 
one’s breath sufficient time to move a 
second party from a thoroughly con- 
taminated area. 

Likewise, it was important to edu- 
cate personnel as to the actions to take 
in the event they were hit with a min- 
ute concentration of gas. All were in- 
structed, that wherever possible, to 
work with their backs to a prevailing 
wind; and if contacted by gas, to run 
into the wind inasmuch as is possible. 
Personnel were also instructed in the 
use of the resuscitator and oxygen 
therapy units. Thorough knowledge of 
the use of these appliances could pos- 
sibly save a co-worker from death if 
used correctly and in time. 

The training and education of Wor- 
land field personnel was conducted in 
safety meetings and under the con- 
tinuous and complete surveillance of 
supervisory personnel. Close supervi- 
sion on well completions, well produc- 
tion tests and pipe and connection 
work is, undoubtedly, one of the most 
important contributions to the Wor- 
land safety program. Under the guid- 
ance of the supervisors, personnel were 
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MINUTE 
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Yes sir! 
Geolograph gives 
you the information 
you need—at the 
time it is of the 
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while the well 

is drilling! 
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we say... 
forget about it!” 


@ Beaver machines are made with 
lathe-like precision, 
rugged as power shovels. They 
can be depended upon to “deliver 
the goods” job after job .. no 
costly downtime for repairs or ad- 
justments. When you buy a Beav- 
er, you're assured of a quality 
product, manufactured by an ex- 
perienced company. That’s why 
- “Buy a Beaver and 


yet are as 


trained in safety by working with 
safety. 

To the men in the field; the rousta. 
bouts, truckers, switchers, plant opera. 
tors, helpers, loaders and mechanics, 
should go a lion’s share of the credit 
in maintaining safe working conditions 
in a field of this type. For the majority 
of the men, the Worland field was their 
first experience in oil field work — 
they were introduced to oil production 
practices in one of the most hazardous 
types of oil fields. In view of these cir. 
cumstances, their safety record, which 
is in part the result of strict adherence 
to instructions and field procedures, is 
indeed creditable. 

At the time the Worland field was 
discovered, concentration of hydrogen 
sulfide in the produced gas was con- 
siderably in excess of any concentra- 
tions that had been encountered previ- 
ously. Through safety education, train- 
ing and equipment, the employees and 
employer have achieved an enviable 
safety record in which no fatalities 
have resulted from hydrogen sulfide 
poisoning. It is hoped that the lessons 
learned, and the methods used in pio- 
neering the development and operation 
of a field where the gas contains a 
high concentration of hydrogen sul- 
fide, will prove of aid to other opera- 
tors in setting up safety programs in 
comparable fields. ket 
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Check these amazing BEAVER 
Features! The BEAVER Model 
“A"’ Pipe and Bolt Machine 
Right-handed operation. ¢ All 
controls in front. ¢ Chuck to 
the left, tool mounting to the 
right. ¢ All gears run in oil. 
e Inverted chip-free rack-and- 
pinion feed. ¢ 12-inch working 
space. « Heavy-duty 1/8 to 
2-inch chuck. « Ring-type ad- 
justable -quick-opening die 
heads—no hinge to get fouled 
with chips. ¢ Power to thread 
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up to 12-inch pipe. © 200 dif- 
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Deep Eocene Production Established 


Richfield’s Coles Levee A No. 


P 420.42 


67-29 in North Coles Levee 





| field, Kern County, California. 


Standing by boilers is 
Fred Zimmerli, fireman. 





California well completed near 18,000 ft to set new deep pro- 


ducing record and indicate importance of formation in area 


A new world’s record for deep pro- 
duction has been set by Richfield Oil 
Corporation in the North Coles Levee 
field, Kern County, California. 

At 5 a.m. on December 4, 1953, 
Richfield completed Coles Levee A 
No. 67-29 on Section 29—T 30S—R 
25E in the North Coles Levee field 
flowing at a rate of 119 bbl per day 
net of 42.3-gravity oil, cutting 66 per 
cent oil base mud, and 1,785,000 cu ft 
of gas. 

Initial flow was through an 18/64-in. 
choke with tubing pressure of approxi- 
mately 2000 psi. 

The record-breaking well was com- 
pleted for production from a total 
depth of 17,895 ft—773 ft deeper 
than prior deepest producer. 

Completion of the deep well gave 
Kern County its second oil record in 
four months. In August The Ohio Oil 
Company broke the world’s record 
for deep drilling with KCL A No. 72-4 


WILLIAM T. RINTOUL 


on Section 4—T 32S—R 26E in the 
Paloma field, 10 miles southeast of the 
Richfield well at North Coles Levee. 
The Ohio Oil Company later drilled 
to 21,482 ft before sticking drill pipe 
on bottom. Late in December, the 
fishing job was still in progress with 
no early solution in sight at Ohio’s deep 
well. 

Of more importance than the setting 
of a new deep production record, at 
least as far as the operator was con- 
cerned, was the proving up of initial 
production from the Eocene sand in 
the North Coles Levee field. 


Field Discovered 1938 
Production in the field, which was 
originally discovered in 1938 by the 
same operator, previously had been 
confined to sands of Upper Miocene 
age, with various sand bodies being 


EXCLUSIVE 
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found productive in the Stevens zone 
Before completion of the deep well, 
the field had 138 producing wells and 
a daily production of about 14,800 
bbl per day of high gravity oil. Pro- 
duction came from sands which were 
found in the overall interval of 8,700- 
10,000 ft. 

As far as is known in Kern County, 
the world’s record for deep production 
prior to completion of the North Coles 
Levee well was held by Shell Oil Com- 
pany’s Gonsoulin-Minvielle-State Unit 
well No. 2 in the Week’s Island field of 
Louisiana. Shell Oil Company com- 
pleted this well last October for 141 
bbl per day and 4,300,000 cu ft of gas 
flowing from an interval at 17,260- 
306 ft. 


Deep Drilling Commitment 
The operator is believed to have 
drilled the deep well in compliance 
with a commitment made in the orig 
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One crew on Richfield’s well included: Buster Stephens, driller; 
G. T. Hildebrand and R. N. Johnson, rotary helpers, 


aS Ce 


standing, and Josenh Nelson, rotary helper, and Marion Brooks, 


derrickman, kneeling. 


inal Coles Levee A lease with Kern 
County Land Company, owner of the 
land on which the deep well was com- 
pleted. Such a commitment also is be- 
lieved to have been responsible for 
the drilling by Ohio Oil Company of 
the world’s deepest hole in the Paloma 
field, where the original lease also was 
taken from Kern County Land 
Company. 

Richfield’s deep well began flow- 
ing without being swabbed at 5 a.m. 
on the morning of Friday, December 
4, and, after flowing to the sump hole 
a short while, was turned to the tanks. 
Tubing pressure rose as high as 2800 
psi, dropped, then rose again, steady- 
ing later in the day at about 2000 psi. 
The well began to clean up soon 
after completion. 

Net output, however, did not in- 
crease beyond the initial production 
figure. Two weeks after completion, 
the well was reported to be flowing 59 
bbl per day net of 55-gravity conden- 
sate, cutting 22 per cent salt water, 
and 1,700,000 cu ft of gas, flowing 
through a 12/64-in. choke with 2020 
psi pressure over the packer. 


Well Now Producing 

On the basis of the first two weeks’ 
performance, operators judged the deep 
well to be a non-commercial pro- 
ducer. In spite of this fact, it seems 
likely that the well will be kept on 
production as long as possible in order 
to partially pay the costs of drilling it. 
Additional drilling in the field will 
depend on whether or not geologists 
feel better production might be ob- 
tained elsewhere in the field from the 
same producing structure. 

Richfield Oil Corporation drilled the 
deep well with a company-owned steam 
rig that had only been used for two 
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other drilling jobs in the last three years 
and with company crews. The well was 
drilled to total depth of 17.895 ft in 
one year less two days’ drilling time. 
Four and one-half inch drill pipe was 
used to drill ten and five-eighths inch 
hole, with crews changing over to 
smaller drill pipe only after casing 
was cemented at 17,500 ft. 

Conventional rock bits were used 
for all drilling work, while diamond 
core heads were used for the relatively 
small amount of coring done below 
15,000 ft. Oil base mud was used below 
a depth of 9000 ft. 


New Pipe Records 

In the course of drilling the deep 
well, the operator is believed to have 
set several new pipe records — at least, 
new as far as California operations are 
concerned. 

After spudding in to drill the deeper 
zone test in the fall of 1952, the opera- 
tor cemented 20-in surface pipe at 
1126 ft — pipe that was almost twice 
as big as casing usually employed for 
surface protection in San Joaquin Val- 
ley drilling operations. 

Later the operator cemented 11 3/4- 
in. at 6511 ft with 3035 sacks —a 
record-breaking depth for casing of 
that size. None of the many interested 
oil men who traveled to North Coles 
Levee for the monumental casing run 
had ever heard of casing of that size 
being cemented at a greater depth. 

Eighteen and one-half hours elapsed 
from the time that rig-up work began 
until the cement was in place. The 
operator ran the 54-lb, J-55 seamless 
casing in a 16 1/2-in. hole. Couplings 
were welded at the top and bottom for 
the top 1100 ft of casing in order to 
increase the tensile strength of the 
joints. Bottoms were welded while the 


Standing by world’s deepest producing well are: F. D. 
Dalton, relief tool pusher, and Buster Stephens, driller. 


casing was still in the operator’s Ba- 
kersfield yard. Three welders were on 
hand at the rig to speed up welding the 
tops. 

An expansion collar was placed in 
the 11 3/4-in. string so that it would 
be up in the 20-in surface pipe that had 
been set at 1126 ft. In order to lighten 
the weight of the cement, the operator 
mixed 2835 cu ft of pearlite with the 
more than 3,000 sacks of cement. One 
to one ratio of the mix resulted in a 
slurry weighing between 89 and 90 
Ib per cubic foot. Mixing required one 
hour and forty-five minutes. 

The operator used three stationary 
bulkers and four cement trucks, hav- 
ing rigged a special manifold before- 
hand to take care of the set-up. Initial 
displacement was with the rig pumps, 
which handled an estimated 80 per 
cent, with the cement trucks finishing 
the job. Displacement took 40 min. 
Working pressures were 400 Ib to 1450 
lb. Final pressure was 1650 Ib. 


Cementing at 17,500 Ft 

Prior to completing the deep well. 
the operator cemented 7-in. casing at 
17,500 ft with 2620 sacks. Overall 
time for the run was 27 hours, includ- 
ing anticipated delay in changing lines. 
unforeseen trouble with one of the 
spiders, and a 5-hour delay given over 
to circulating to cool down the mud 
before cementing. The bottom-hole 
temperature was calculated to be in ex- 
cess of 325 deg. 

Later the operator hung 475 ft of 
5-in. liner, including 395 ft of 180- 
mesh screen, 3 ft off bottom. 

The deep well was drilled out ol 
Richfield Oil Corporation’s Northern 
division headquarters in Bakersfield 
under the direction of C. K. Curry. 
division superintendent. x kt 
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Artificial Formation Fracturing in Southern 


P 530. 


Oklahoma and North Central Texas’ 


More than 30,000 treatments made in U. S.; study of 2000 
reports shows that 85 per cent are considered successful 


Abstract 


Artificial fracturing of formations 
to improve oil production has become 
a widely accepted procedure. In the 
few years since the process became 
commercial, more than 30,000 treat- 
ments have been made in the United 
States. 

This paper is limited to a discussion 
of the fracturing results that have been 
obtained in southern Oklahoma and 
north central Texas. The authors had 
more than 2000 fracturing reports 
available for study. The majority of 
the work done in this area was in 
sands of Pennsylvanian age. 

Production curves and tables are 
used by the authors to demonstrate the 
economic significance of the process. 
Of the results studied by the authors, 
more than 85 per cent are considered 
economically successful. 


THE widespread and growing interest 
in conservation, reservoir engineering, 
and secondary recovery has stimulated 
petroleum technicians everywhere. The 
petroleum geologist, whose primary 
interest has always been in the field of 
exploration, has intensified his study of 
the methods for securing more com- 
plete reservoir data. He is becoming 
more closely associated, therefore, with 
the petroleum engineer who realizes 
that the exploitation of the reservoir 
will be more economically significant 
if its fundamental geological aspects 
are thoroughly understood. 

_ The ever-growing necessity of find- 
ing new oil reserves and recovering 
them efficiently has been responsible 
for the constantly expanding research 
programs in methods of exploration 
and exploitation. Results obtained from 
these research efforts have always been 
interesting and in some cases bordering 
on the dramatic. 

Strangely enough, some of the ex- 
ploitation techniques widely used today 
were suggested, described and tried 
many years ago. For example, Herman 
Frasch and John W. Van Dyke put into 
Practice almost 60 years ago the meth- 
od of using acid to increase the perme- 
ability of oil-bearing limestones. It was 
hot until 1932, however, that the aci- 


_—.. 


tReprinted from the November 1958, issue of 
the AAPG Bulletin. 
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dizing process became commercial and 
accepted generally as a means of im- 
proving the producing characteristics 
of oil wells.? 

The currently popular and widely 
used “fracturing” technique was sug- 
gested in 19352 and again in 1943* but, 
here again, outside of high-pressure 
acidizing, actual field applications and 
commercial development did not be- 
come significant until 1949 when a 
paper by Clark‘ discussed the results 
obtained from laboratory and field re- 
search programs. Perhaps this tech- 
nique became popular over night be- 
cause it suggested a way of improving 
the producing characteristics of oil- 
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bearing formations not readily suscept- 
ible to the acidizing process or because 
the idea of “fracturing” the reservoir 
rock by a hydraulic process instead of 
explosives appealed to the well opera- 
tors. Whatever the reason, it was not 
long before the process was being used 
in oil fields everywhere. The import- 
ance of the development is immedi- 
ately apparent when it is known that 
more than 30,000 fracturing applica- 
tions have been made on wells since 
the method became commercial less 
than five years ago. 

In theory, this method employs hy- 
draulic pressure to induce fractures 
through which formation fluids flow 
freely into the wells. In practice, the 
fracturing media, of varying viscosities, 
carry graded sand in suspension to act 
as “propping agents” that hold open 
the newly made fracture after release 
of the pressure on the fracturing fluid. 
Many types of fluids are being used in 
the process including gelled kerosine, 
acid/oil emulsions, refined oils, crude 
oils, and thickened crude oils. Appar- 
ently, washed and graded sand has be- 
come the accepted propping media. 

From the standpoint of economics, 
the fracturing method has proved its 
value. In many cases “dry holes” have 
been converted into commercial oil 
producers; well investments have been 
saved and marginal leases, once thought 
to be of little value, changed into valu- 
able properties. On every hand there is 
evidence of revived interest in old prop- 
erties, especially where shallow sands 
occur as in eastern Kansas, parts of 
Oklahoma, Texas, eastern Ohio, West 
Virginia and Kentucky. 

The process has also been described 
as an exploration tool because it has 
been used to convert “dry holes” into 
commercial producers, and in many 
fields where this method has been in- 
cluded in workover programs, recover- 
able reserve figures revised upward. 

It is difficult to determine accurately 
the percentage of successful applica- 
tions but a figure of 75 per cent has 
been used. This paper, therefore, is 
presented in an attempt to evaluate the 
fracturing process on wells in southern 
Oklahoma and north central Texas. 
Data on more than 2000 fracturing 
jobs in this area were available for 
study. An analysis of the results indi- 
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FIG. 1. PORTION OF OKLAHOMA AND TEXAS COVERED BY REPORT. 
cate that success was achieved on over vanian age. Results were outstanding; ed. Thickness of the sands varies 
85 per cent of them. daily production of 25 bbl increased to greatly but the average net for the 
The area to which this study is con- 200 bbl. Springer is estimated at 100 ft and for 
fined is shown in Fig. 1. This impor- It was not until a couple of years the various Deese sands approximately 


tant oil producing area contains about later, however, that use of refined oil 20 ft each. The porosity of the Springer 
35,000 wells. The Oklahoma portion established “fracturing” as a positive sands will average 20 per cent, the 
with 14,000 wells accounts for approxi- force in stimulating oil production in permeability 150 md and the connate 
mately 50 per cent of that state’s daily southern Oklahoma and north central water 25 per cent. The Deese sands 
production. The area south of the Red Texas. Since then, it is conservatively have an estimated average porosity of 
River in Texas contains about 21,000 estimated more than 6000 fracturing 15 per cent, permeability 30 md, and 
wells but accounts for only 5 per cent jobs have been performed in this area. connate water 27 per cent. 
of the Texas daily production. Principal oil producing horizons in Data compiled from more than 1000 
Most of the wells are characterized southern Oklahoma occur in the fracturing applications in southern 
by having their oil produced from sands Springer and Deese groups. Other pay Oklahoma are summarized in Table |. 
of Pennsylvanian age. The general zones are found in the Simpson group These data are calculated on settled 


stratigraphic sequence of the rocks in and the Sycamore limestones. production, the treatments having been 
this area is shown in Fig. 2. The oil producing sands in southern made about six months to a year prior 
One of the first commercial “frac- Oklahoma generally are medium to to this study. Flush production figures 
turing” treatments in this Oklahoma fine grained and well cemented with were not used. 
area was performed in 1949 on a well lime. They are intercalated with shales Fracturing jobs performed on sands 
in the New Hope pool of Garvin and are further characterized by lens- of the Springer group have increased 
County. The producing sand was the ing caused by lateral gradation from production an average of 736 per cent. 
third Deese or Gibson of Pennsyl- sand to shale. The sands are also fault- —_ Because of the large natural production 


B-76 THE PETROLEUM ENGINEER, February, 1954 














AT THE “LOOK ALIKES”’ 


Most flow beans look a lot alike at a glance. The difference 
is more than “skin deep.” O-C-T Flow Beans, for example, 
are made of special analysis steel. Threads are accurately 
J machined to API specifications. Orifices are precision drilled 
a ways get to assure uniformity in flow. O-C-T Flow Beans are held 
’ strictly to proration test specifications.. The only way you can 
Varies genuine be sure that you get this uniformly high O-C-T quality is to 
0.C.T always look for the O-C-T trademark when you buy. It is 
clearly stamped on the bean body. Specify O-C-T to your 
flo whea ns supply store. They are available through more than 700 sup- 

ply store locations. 


Be sure you 


7 OUT OF 10 OPERATORS SELECT O-C-T FITTINGS 


P. O. Box 3091 Houston, Texas 


Export Representatives Sterling Areas —le Grand, Sutcliff & Gell, Ltd, Rochester Kent, England Address 
Export Inquiries for All Other Countries to P. O Box 3091, Houston 1, Texas 
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FIG. 2. MAJOR formations of Oklahoma and North Texas. 
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TYPICAL performance record of well completed 


in-Deese sand in Southern Oklahoma. 


trom the Springer sands, only 29 per 
cent of the treatments analyzed in 
southern Oklahoma are included in 
this study. In many instances, the 
Springer wells flow their allowable 
without stimulation. 

Greatest number of wells analyzed 
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produced from the various sands in the 
Deese group. Of the total wells studied, 
66 per cent were in these sands. Av- 
erage increase of production due to 
“fracturing” was 583 per cent per well. 

Only 5 per cent of the results ana- 
lyzed were from the Sycamore lime. 


THE 


Wells in this formation also responded 
favorably to fracturing; the average 
per cent increase in production was 
439 per cent per well. 

A typical decline curve of a Deese 
sand oil producer is shown in Fig. 3. 
Well data plotted here were selected 
from a large group because this well 
performed in a manner fairly typical of 
most Deese wells following fracturing, 
Other production figures of a more out- 
standing nature were available as well 
as some of lesser economic importance. 

This well had flowed 56,700 bbl of 
oil during the three years following its 
completion in the Gibson sand. The 
well went dead; all attempts to place it 
on production failed. It was then frac- 
tured, and promptly returned to flow- 
ing status. In less than 3 weeks the well 
had produced enough oil to pay all 
costs entailed in the remedial operation. 

. The economic significance is im- 
mediately apparent. In little over 10 
months, this well has flowed more than 
19,000 bb! of oil in excess of the pro- 
duction required to pay workover costs. 

In one part of the Golden Trend area 
of southern Oklahoma, 28 wells pro- 
ducing from one of the Deese sands 
have been fractured. These wells had an 
average cumulative production of 41,- 
300 bbl per well in about 3 years of 
productive life prior to the start of a 
workover program. At this time all the 
wells were near their economic limit. 
Since completion of the workover pro- 
gram, which included fracturing, all of 
the wells have flowed an average of 
234.7 days with average production of 
51 bbl of oil per well per day. Average 
cumulative production since fracturing 
is 11,907 bbl per well. 

Another producing area in southern 
Oklahoma contains 15 wells in which 
the oil is found in a shallow Permian 
sand, known locally as the Fort Sill. In 
June 1951, total production of all these 
wells was 85 bbl of oil per day. Be- 
tween June and September 1951, all 
the wells were fractured. Upon com- 
pletion of this program, the combined 
daily production was 170 bbl. After 2 
years these wells still pump 74 bbl of 
oil per day. The operator of the prop- 
erty estimated that after enough oil 
had been produced to pay all workover 
costs, there were 32,000 bbl more oil 
for the pipe line than would have been 
available had the wells not been “frac- 
tured.” 

The Simpson group, while produc- 
tive in several places in southern Okla- 
homa, has not been considered in this 
study because of its relative unimport- 
ance as compared to the younger pay 
horizons. Some wells, however, produc- 
ing from the Bromide sands in this area 
have been fractured. Generally speak- 
ing, the results obtained from the rela- 


TABLE 1. Analysis of fracturing results 


Southern Oklahoma. 


Average % 
% Total prod. increase 
Formations fractured wells analyzed (settled prod.) 
Deese group 66 583 
Springer group 29 736 
Sycamore 5 439 
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Ahead of 


To KEEP AHEAD of the play, 
modern oil prospectors are using 
AERO reconnaissance methods. 
With the aerial mapping camera, 
they get an advance look at surface 
ceology. The sensitive airborne 
magnetometer swiftly records sig- 
nificant sub-surface data on regional 
trends and basement structures. 
Promising areas are highlighted 
with minimum risk of disclosure. 
Thus, the oil prospector now can 
move into a new area with some 
foreknowledge, placing his 
leases before lease prices have 
matured at high levels as the play 
develops. 














the Play 


AERO, pioneer and leader in aerial 
mapping, has flown over half a 
million miles of petroleum recon- 
naissance over land and water. The 
savings we have effected for major 
oil companies by quickly delivering 
dependable reconnaissance facts are 
substantial. 


No region is too remote—no terrain 
too formidable for experienced 
AERO crews. Our crews are at work 
in the Middle East, South America, 
Canada, Africa and at home— 
available soon for new photo map- 
ping and exploration assignments. 
Let us discuss your exploration 
problem now. 


AERO SERVICE CORPORATION 


PHILADELPHIA 20, PA. 


Oldest Flying Corporation in the World 


To obtain more information on products advertised see page E-69 
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FIG. 4. PRODUCTION performance of a one-well lease in North Texas before and after fracturing. 
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tively few wells treated have been only 
moderately successful. 

An analysis of the north central 
Texas fracturing results shows that ap- 
proximately 99 per cent were from 
wells completed in sands of Pennsyl- 
vanian age. These oil producing for- 
mations are, for the most part, medium 
to fine grained, well cemented sands. 
The sands are further characterized by 
thin streaks of shale, with the excep- 
tion of the lower Pennsylvania which 
contains some conglomerates. 

Sands in the lower Pennsylvanian 
Bend series were the producing forma- 
tions for 21.1 per cent of the wells in- 
cluded in this report. The porosity of 
these sands averaged 13.8 per cent; the 
permeability 62 md. Connate water 
content, determined from a study of 
400 cores, was 29 per cent. More than 
half of the north Texas fracturing re- 
sults examined in the Bend Formation 
were from well treatments made in 
Jack County. The oil producing for- 
mations reworked in this area were 
mostly composed of conglomeritic 
sands. The average increase in produc- 
tion as a result of fracturing these rocks 
was 743 per cent. 

The oil producing sands of the 
Strawn series are characterized by wide 
variations in lithology. More than 600 
wells, included in this study, were pro- 
ducing from various sands and limey 
sands in the series. A report on 400 
cores from these sands showed the 
average porosity to be 16.3 per cent, 
permeability 29.7 md, and connate 
water 31 per cent. Acid solubility of 
the oil producing zones analyzed varied 
from less than 1 per cent to a maxi- 
mum of 35 per cent. Increase in pro- 
duction from fracturing averaged 827 
per cent per well. 

The Canyon is distinguished litholo- 
gically by the presence of relatively 
thick, massive limestones and sand- 
stones. Only 6 per cent of the wells 
available for this study were producing 
from the Canyon beds, and all of these 
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were in well developed sands. The pro- 
duction increase from these fractured 
wells averaged 692 per cent per well. 

Cisco sands provided 12 per cent of 
the well data used in this study. The 
porosities, generally, averaged 23 per 
cent. Permeability was fairly high, 
some being recorded above 150 md. 
Connate water content varied between 
25 and 30 per cent on the cores studied. 
Wells in the Cisco that were treated re- 
sponded with an average production 
increase of 603 per cent per well. 

A production decline curve typical 
of the results obtained from fracturing 
the Strawn sands is shown in Fig. 4. 
This one illustrates the behavior of a 
one-well lease on which accurate well 
data were available. The well was 
treated twice. The percentage of in- 
crease of production for each of the 
treatments was respectively 173 and 
163 per cent. These figures were cal- 
culated after the flush production 
period had passed and are lower than 
the average for the Strawn sands which 
was 827 per cent per well. 

This well was compieted initially for 
73 bbl but by the end of the first month 
production had declined to 32 bbl per 
day. During the next 60 days the pro- 
duction dropped to 23 bbl. It was then 
fractured for the first time. Daily pro- 
duction of oil increased to 80 bbl. The 
decline during the next 6 weeks was 
fairly rapid while the flush production 
was recovered. Then the decline leveled 
off at 60 bbl per day. For the next six 
months the well produced at a rate well 
above the pretreatment level. It was 
then given a second fracturing treat- 
ment. 

Prior to the first workover the slope 
of the stabilized decline curve was 
1/3.42. After the first fracture treat- 
ment the slope of the stabilized curve 
was changed to 1/4.68. The amount of 
oil recovered as a direct result of the 
first treatment was more than 11,100 
bbl. This oil was in addition to that ex- 
pected under the original estimated de- 


cline curve. Approximately 1000 bbl 
were required to off-set all workover 
costs. 

The second fracturing -treatment re- 
stored the well to a rate equal to that 
secured from the first treatment. Flush 
production decline curve resembles the 
earlier one. The well leveled off at 
above 60 bbl and the slope of the sta- 
bilized curve was changed to 1/12.5; 
the decline curve being much flatter. 
Second treatment resulted in recovery 
of 9500 bbl of oil over that which 
would have been recovered normally. 
In this time it is estimated that 1500 
bbl of the new oil were required to pay 
all costs incidental to the service. 

This well has produced, during its 20 
month life, a total of 32,120 bbl of oil. 
Of this amount 20,600 bbl or 61.2 per 
cent have been recovered due to the ap- 
plication of the fracturing technique. 

A few jobs have been performed in 
Ellenburger wells with satisfactory re- 
sults. The per cent increase has been 
345 per cent. The Ordovician Oil Creek 
formation has accounted for 0.2 per 
cent of the fracturing in north Texas. 
This work has provided some interest- 
ing results; the per cent increase in pro- 
duction is 4125 per cent. One of the 
wells in this group, making only one 
barrel per day, increased to 80 bbl, thus 
accounting for the high average pro- 
duction increase. 

The results obtained from fractur- 
ing the producing formations in north 
central Texas are summarized in 
Table 2. 

The original intent of this study was 


TABLE 2. Analysis of fracturing results 
North Central Texas. 








Average % 


% Total prod. increase 

Formations fractured — wells analyzed (settled prod.) 
eee 12 603 
OO a 6 692 
ae 60.4 827 
ee 21.1 743 
Oil creek Se a 4125 
Ellenburger.............. 3 345 
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to determine the effects of fracturing 
process On various producing forma- 
tions in southern Oklahoma and north 
central Texas. Data were available for 
examination on every oil producing 
formation that had been artificially 
fractured in this area. Information on 
methods of well completion, treating 
techniques, volumes of fracturing 
media, geological data, and production 
figures were available. 

Generally speaking, most of the 
wells were completed with casing set 
through the producing interval and 
perforated opposite the various pay 
zones. Practically all the fracturing 
work was carried out under some type 
of packer. 

Size of the treatment was between 
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CLUTCH 
COSTS 


ranges clutch engineers are helping pro- 

duct designers reduce costs — by making 
possible quicker clutch assemblies, easier clutch 
adjustments, and after-sale clutch service unneces- 
sary. Because ROCKFORD CLUTCH precision, ca- 
pacity and stamina are greater than ever, product 
owners’ up-keep costs are lower. Now is the 
time to have ROCKFORD clutch engineers give 
your product the benefits of lower clutch costs 
plus competitive operating advantages. 


Send for This Handy Bulletin 


Gives dimensions, capacity tables and 
complete specifications. Suggests typical 


ROCKFORD CLUTCH DIVISION 


1303 Eighteenth Avenue, Rockford, Illinois 


To obtain more information on products advertised see page E-69 


1000 gal of fluid and 750 Ib of sand and 
100,000 gal of fluid and 100,000 Ib of 
sand. The average treatment was 3000 
gal of fluid and 4000 Ib of sand. 

In most cases the service work was 
completed in less than three hours in- 
cluding the time required to hook up 
and dismantle the service equipment. 
The shut-in time following treatment 
varied widely but probably did not ex- 
ceed six hours. 

All the fracturing media were flushed 
from the well bore, sometimes with a 
volume of oil equal to the tubing and 
the space below the packer. In other 
cases the wells were overflushed, the 
volumes exceeding 150 bbl. The cus- 
tomary procedure, however, was to 
overflush the system by about 20 bbl. 
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Variations in treating procedures and 
pay formation appear to have no ap. 
preciable effect upon the results ob. 
tained from fracturing in the area cop. 
sidered in this study. There appears to 
be some indication that treatments 
made with 10,000 gal or more of fluid 
and at least one pound of sand per gal. 
lon result in flatter production decline 
curves. More time must pass before 
this statement can be definitely estab. 
lished. 

It can be concluded positively, how. 
ever, that the fracturing process as used 
in southern Oklahoma and north cep. 
tral Texas is providing profitable re. 
sults in most instances and is certainly 
stimulating new field activity that js 
almost sure to result in the addition of 
significant volumes of oil to the nation’s 
recoverable reserves. 
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Rocky Mountain Oil 
Activity at New High 


Oil activity in the Rocky Moun- 
tain states increased more during 
1953 than in any other year in the 
history of the region. Drilling in- 
creased by approximately 45 per 
cent to a total of 3417 wells, as 
compared to 2357 drilled during 
1952 and only 1012 during the 
year 1949. There were 1037 wild- 
cat wells alone drilled in the region 
during 1953, more than total wells 
in 1949. 

Successful drilling extended 
throughout all Rocky Mountain 
states. Important discoveries were 
made in North Dakota, Montana, 
Wyoming, Colorado, western Ne- 
braska, northern New Mexico and 
Utah. Petroleum Information, _re- 
gional oil reporting service compil- 
ing this information listed a total of 
144 discovery wells drilled during 
the year, an increase of 48 per 
cent over the previous year’s record. 
Wildcats drilled were also more 
successful with nearly one wildcat 
well out of seven a producer. 

Seventeen million feet of hole 
were drilled for a new record in 
the region, with this drilling divided 
27 per cent in’ Wyoming, 21 per 
cent in Colorado, 18 per cent in 
northern New Mexico, 13 per cent 
in Montana, 9 per cent in western 
Nebraska, nearly 8 per cent in 
North Dakota, 2 per cent in Utah 
and the balance in adjoining states. 

Leasing of lands was more selec- 
tive and with less volume than in 
previous years. 
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LOCATING ZONES OF FRACTURE 


Magnetic iron oxide injected with Hydrafrac fluid 


provides tool for determination of 


In a number of wells drilled in the 
Spraberry trend of West Texas, mag- 
netic iron oxide, mixed in Hydrafrac 
gel, has been used as a tracer to mark 
the fractures into which the gel has 
been squeezed. This marking is de- 
tected by a recently developed mag- 
netic susceptibility logging tool. A com- 
parison of logs made before and after 
Hydrafrac delineates fractured zones. 

The new logging tool also records 
an induction conductivity log simul- 
taneously with the magnetic log. A 
comparison of the resistivities recorded 
before and after Hydrafrac disclosed 
zones in which the resistivity has been 
increased by the Hydrafrac operation. 
This increase in resistivity is inter- 
preted as indicating zones in which 
conductive formation water has been 
displaced by the non-conductive fluids 
used in the Hydrafrac operation, and 
is therefore a qualitative measurement 
of permeability. 

The use of magnetic tracer in oil- 
base drilling fluid may provide a means 
of marking permeable zones in wells 
in which conventional electric logs can 


not be run. Experiments are now being . 


conducted to test this application of 
magnetic logging. 





The Author 


A. A. Stripling has been employed 
at the Field Research Laboratories in 
Dallas, Texas, : 
by Magnolia 
Petroleum Com- 
pany since 
1947. His main 
interest has 
been in the 
development of 
new logging 
methods. He 
was employed 
for several «& 
years by the 
U. S. Weather Bureau and graduated 
from the University of Houston in 1941. 
During the war he served in the Navy 
as a navigator in the naval air transport 
service and as an instructor in naviga- 
tion and meterology. 














A. A. STRIPLING 


points of entry 





EXTERIOR view of Magnolia’s combination hoist and instrument truck. 


A DESCRIPTION of the recently 
developed magnetic and resistivity log- 
ging instrument appeared in the Janu- 
ary, 1952, issue of Geophysics’. The 
sensing element of the instrument is a 
short coil which is coupled to the for- 
mation by induction. Both conductivity 
and magnetic susceptibility of the for- 
mation being logged produce effects 
which can be separated and simultane- 
ously recorded as two logs. Conductiv- 
ity is the reciprocal of resistivity, and 
since resistivity is well established in 
usage, induction conductivity is com- 
monly interpreted in terms of resis- 
tivity. 

The oil industry is familiar with re- 
sistivity logs, but magnetic susceptibil- 
ity is new. This is not the same phenom- 
enon as permanent or remnant mag- 
netism. It is, on the contrary, a meas- 


1R. A. Broding, C. W. Zimmerman, E. V. 
Somers, E. S. Wilhelm, and A. A. Stripling, 
“Magnetic Well Logging,’’ Geophysics XVII 
(January 1952) 1-26. 


EXCLUSIVE 
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urement of the ease with which a given 
substance can be magnetized when 
placed in a magnetic field. Since pure 


‘iron has the highest susceptibility of 


any element, the variation in suscepti 
bility of various rocks depends primal 
ily upon the amount and kind of iron 
minerals in them. 

The magnetic log will correlate with 
a gamma ray log in many wells because 
by coincidence, formations containing 
radioactive material usually contain 
iron compounds. Limestones, dolo 
mites, and clean sands are low in sus 
ceptibility and in radioactivity, while 
shales and igneous rocks are usually 
high in both. This is not a hard and fast 
rule, however, and exceptions occu! 
when sands contain magnetite or othe! 
iron compounds but no radioactive 
material, or where the reverse occurs 
and the rocks contain radioactive com 
pounds but no iron minerals. 

Just as radioactive material can be 
used as tracer for the gamma ray log 
sO iron compounds can be used as a 
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FIG. 1. Correlation of logging methods in Spraberry, Louise Shackelford No. 8, Tex Harvey field. 
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FIG. 2. Magnetic susceptibility logs. — 
tracer with the magnetic log. The best air-drilled holes containing no drill- and commercial production is appar- 
tracer is powdered magnetite. It is ing mud. ently dependent upon a system of ver- 
readily available and inexpensive, and tical fractures which provides extensive 
requires no special handling. Radio- Spraberry Logs In Midland drainage area for each well. In ordet 
active logs can be run either in open County, Texas to utilize this drainage system the frac- 
or cased holes, but the magnetic log is The Spraberry is mostly shaly silt- tures are extended and widened by hy- 
limited to the open hole. It is independ- stone with occasional dolomitic or cal- draulic pressure. Black iron oxide was 


ent of the drilling fluid and will log in careous beds. Permeability is very low, added to the gel along with the sand 
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which prevents the fractures from 
closing when the pressure returns to 
normal. The purpose of the work de- 
scribed here was to determine the ex- 
tent of the fractures after Hydrafrac. 
Well locations are shown in Fig. 4. 

Fig. | shows logs of the Louise 
Shackelford No. 8 just after the sec- 
tion was drilled in with oil and before 
Hydrafrac. Gamma ray and magnetic 
logs are on the left. The gamma ray 
log has been drawn with increasing 
radioactivity to the left so that it cor- 
responds to the magnetic log. Good 
correlation between the logs is evident 
except at 7077 ft. Here, a dolomitic 
siltstone layer contains siderite, an iron 
carbonate mineral which increases sus- 
ceptibility without increasing radio- 
activity. Very thin beds of high sus- 
ceptibility are always “dog-eared” as 
shown here because the’ends of the coil 
in the logging instrument are more sen- 
sitive than the center, and as the coil 
travels up the hole past a thin bed each 
end of the coil produces a maximum 
signal. This is not true of the resistivity 
log made at the same time, because, in 
measuring resistivity, the center of the 
coil is more sensitive than the ends of 
the coil. 

To the right of the core description 
are three resistivity logs. At the time 
the logs were run, the fluid in the hole 
was oil with about 30 ft of salt water 
in the bottom. These two logs are 
in good agreement except in the salt 
water portion of the hole where the 
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FIG. 3. Induction resistivity logs. 


non-focused Magnolia log records the 
low resistivity of the salt water. The 
log on the extreme right was drawn 
from resistivity measurements on indi- 
vidual cores. 

It is interesting to note that in the 
Spraberry the shale is higher in resistiv- 
ity than the calcareous siltstone. This 
particular shale is compact and low in 
water content. The siltstone beds have 
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porosities of about 10 per cent which 
are 60 to 80 per cent saturated with salt 
water. The relationship between the 
resistivity curve characteristics and for- 
mation lithology and fluid content was 
discussed by Lytle and Rieke? in a re- 
cent issue of The Oil and Gas Journal. 

The amount of fracturing visible in 
- 2W. J. Lytle and R. R. Rieke, “Well Logging 


in the Spraberry,” The Oil and Gas Journal, 
Dec. 13, 1951. 





R. A. BRODING operates recording instruments as survey is being made. 


THE PETROLEUM ENGINEER, February, 1954 








«195 


oo 


— 


Ab 





THE 





which 
th salt 
n the 
id for- 
it was 
| a Te 
urnal., 
ble in 


ogging 
‘ournal, 


é. 





1954 














BRINGS YOU NINE 
NEW propucts For 


Since 1924, Hercules has been manufacturing oil field equipment to 


improve the methods of oil production. During 1953, Hercules has 





produced nine new pieces of equipment to make the producing of oil easier 








P: safer and more economical, These will be available to you through your 
fi # favorite supply store; but you probably would like to know more about them 
jf right away, so... 


Telephone, wire or write for complete information on new Hercules products and how 


they will make your production job easier. 
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HERCULES RED TOOLS “designed to Stand Out — Built to Stand Up” 
[ 


soto THROUE HERCULES TOOL COMPANY 


aut SUPPLY STORES MANUFACTURERS OF OIL FIELD EQUIPMENT 
GENERAL OFFICES AND PLANT: TULSA, OKLAHOMA 


Export Representative: Oil Field Equipment Co., Inc. * 30 Church Street, New York, N. Y. 
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the cores is indicated by short vertical 
lines at the left of the core description. 
Three vertical lines indicate that the 
core material was broken into small 
pieces, two lines indicate that the core 
was split vertically when removed from 
the core barrel, and one line indicates 
a solid core with marks indicating pos- 
sible fractures. 





ae p 


Magnetic Logs After Hydrafrac 

Magnetic logs of eight upper Spra- 
berry wells are shown in Fig. 2. Wells 
are lined up in a general north-south 
direction from left to right. “Before 
Hydrafrac” logs are shown as broken 
lines and “after Hydrafrac” logs are 
solid lines. Cross-hatching indicates 
the sections of the well where the “after 
Hydrafrac” logs showed marked in- 
crease in magnetic susceptibility over 
the “before Hydrafrac” logs. The in- 
crease could only have been caused by 
the Hydrafrac gel carrying tracer ma- 
terial into fractures. Therefore, frac- 
tures in the formation corresponding 
to cross-hatched sections on the logs 
have been opened up by the Hydrafrac 
process. 

Concentration of tracer material was 
kept at five pounds per barrel of gel 
in order to keep the logs on a com- 
parable basis. 

The Hydrafrac treatment was car- 
ried out in two different ways. When 
this experiment was begun it was the 
practice to divide the pay section into 
six zones and to treat each zone in 
turn, beginning at the bottom. Thus, 
about 30 ft of section was treated at a 
time. It often happened that the pack- 
ers used in this process got stuck and 
an expensive fishing job was required. 
Later, the practice of treating the entire 
pay section at one time was adopted. 
This is a more efficient method. Its ef- 
fectiveness can be seen in Fig. 2 by 
comparing the logs of O’Daniel No. 
20, Shackelford No. 8, Judkins No. 4, 
Freeman No. 4, Snyder No. 5, and 
TXL Q No. 1, which were Hydrafraced 
in One stage, with those of the Shackel- 
ford Nos. 4 and 7, and TXL L No. 2, 
which represent multistage Hydrafrac 
operations. 

In order to run logs after Hydrafrac, 
it was necessary to clean out the wells. 
In some cases the logging tool would 
not go to bottom even after a well had 
been cleaned out. If the tool failed to 
reach bottom after a second clean-out 
Operation, no further attempts were 
made to log this well. This difficulty 
provided an opportunity to re-log the 
upper sections of four wells after Hy- 
drafrac. Results are shown in Fig. 5. 
The broken line log in this figure is run 
No. 1 after Hydrafrac and the solid 
line is run No. 2. 

These logs show fairly good duplica- 
tion. If the tracer had been merely 
plastered on the walls of the wells and 
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The number of 
surface reservoirs 
on top portion of 
enlarged.section 
is characteristic 
of Pacilite treated 
chrome plungers. 
Bottom portion 
shows same 
surface .001” 
beneath finished 
surface. 


7 Paci! 


PACILITE - 


(TRADE MARK) 


PLUNGERS 


FOR DEEP 
OIL WELL 
PUMPING... 











HAVE MILLIONS OF 
MICROSCOPIC PORES l] 


that actually 
soak up 
iubricants! 









bi portion of 
enlarged section 
shows comparison 
between depth 
and number of 
reservoirs at .001"’ 
beneath finished 
surface and .005” 
where controlled 
etching has elimi- 
nated eservoirs. 





Pacific Pacilite process is a method of control etching a multitude of 
minute surface reservoirs to provide maximum retention of 
lubricants after the chrome plated plunger is ground to desired size. 
Result is much longer plunger life and virtual elimination of 

sticking and galling. Pacilite treatment also relieves high tensil plating 


stress and reduces possibility of cracking or 

PAC | Fl C shearing under heavy shock loads. For complete 
" ‘ ‘ acs ; 
Ge, a SY ; details write for Technical Bulletin No. 201. 
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FIG. 5. Duplication of susceptibility logs after hydrafrac. 


was not actually back in the fissures 
in the formation, it would have been 
removed by the clean out. Poor dupli- 
cation of the logs would have resulted. 
One major discrepancy occurs in L. 
Shackelford No. 8. This has been at- 
tributed to junk left in the hole after 
the first clean out. 

Fig. 3 is a panel of resistivity logs 
in the same sequence as the susceptibil- 
ity logs of Fig. 2. The “before Hydra- 
frac” logs correlate quite well across 
the profile, indicating a general con- 
tinuity of stratification. The “after 
Hydrafrac” logs also correlate, and 
zones where the resistivity has been in- 
creased markedly by Hydrafrac opera- 
tion can be followed from well to well 
across the field. These zones have been 
cross-hatched on the figure. This in- 
crease in resistivity is believed to be 
due to the displacing of conductive for- 
mation water by non-conductive gelled 
kerosine. 

Other uses for the iron oxide tracer 
have been considered. One is the use 
of a small amount of tracer in oil base 
muds. Any mud cake formed in front 
of permeable zones would contain a 
concentration of the tracer. A magnetic 
susceptibility log would therefore be 
expected to indicate the permeable 
zones and would be of great value since 
conventional logs cannot be run in oil. 


Conclusions 
The magnetic log and tracer combi- 
nation described here is now available 


to the industry. Two commercial well 
logging companies have pilot model 
tools in the field. The iron oxide tracer 
is a stable, non-corrosive mineral that 
is chemically inactive. It thus has an 
advantage over radio-active tracers 
that must be handled carefully. 

Spraberry logs showed that the ver- 
tical extent of the fractures after Hy- 
drafrac was greater than might have 
been predicted from examination of 
the cores. This indicates that sections 
of the formation are split vertically by 
the process. Depth of fracturing is not 
reliably indicated by the logs. There is 
little correlation across the field in the 
“after Hydrafrac” magnetic logs. This 
means that the fracturing is random. 

The resistivity logs after Hydrafrac 
show excellent correlation across the 
field and zones containing movable 
conductive fluids can be projected 
from well to well. 

Prior to the running of these logs, 
there was considerable concern over 
the possibility that in the single stage 
Hydrafrac method, one fracture might 
open up and take all of the gel and so 
prevent other fractures from being ex- 
tended. Logs show, however, that inso- 
far as the Spraberry is concerned, frac- 
turing is about the same whether by 
single or multiple stages. The single 
stage method is much more efficient 
and completion costs have been re- 
duced through the decrease in rig time 
required to put the wells on production. 
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‘Pound-for-pound your Emsco Power Slush Pump has more 
pumping capacity than any other pump on the market today. 
And it is more compact. 

This means less weight and bulk to move from location to 
location... greater economy in transportation...and easier 
handling in transit or at the rig. 


Emsco design and fabriform construction places metal 


exactly where it is needed to form a rigid, light-weight frame. 
It permits the use of steel plates and shapes in place of bulky, 
heavy iron castings. 

In addition to lighter weight, you get these advantages: 
1) Heavy-duty roller bearings throughout. 2) Heat treated 
forged steel herringbone gears. 3) Automatic lubrication. 
4) Emsco’s exclusive exposed liners that enable you to detect 
and correct liner packing leakage before damage is done. 


EMSC 


REG US. PAL OFF 


‘.:-ms EMSCO MANUFACTURING COMPANY 
Houston, Texas © LOS ANGELES, CALIFORNIA ¢ Garland, Texas 


Distributors: Bovaird Supply Company, Tulsa, Oklahoma. Mid-Con- 
tinent Supply Company, Fort Worth, Texas, and Edmonton, Calgary, 
Canada. Export Distributor: Mid-Continent Supply Co., Inc., 42 
Broadway, New York 4, N. Y. 
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D-850: Hp. input D-500: Hp. i 

850 @ 60 rpm. 500 @ 6: 
a 

D-300: Hp. input D-175: Hp. inpu 

300 @ 70 rpm. 175 @ 75 rp 


EMSCO SERVICE — Factory trained engineers, spe- 
cializing in drilling problems, are available to help 
you keep your pumps operating at peak efficiency. 






First tidelands oil brought up from New- 
port Beach-owned offshore waters is ex- 
hibited here by Jim Bosley, roughneck 
of Santa Maria, who worked on Mon- 
terey’s well. 


On history was made and is still 
being made in Newport Beach, Cali- 
fornia, where a relatively new firm 
brought in the first tidelands black gold 
since the federal government returned 
ownership to the states. The first well, 
a Monterey Oil Company producer, 
came in at about 4445 ft and 1900 ft 
offshore. 

Monterey’s first rig into Newport 
Beach-owned tidelands claims the dis- 
tinction of being first with offshore oil. 
Although a comparatively new com- 





R. L. Patterson, former Newport Beach city enzineer, Walt 
Elliott under whose original Elliott contract tidelands drilling 
was permitted by city, Ernest E. Pyles, vice president of 

Monterey. Hidden by Pyles is J. D. McKenney, drilling super. 
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California Brings in First 
New Tidelands Production 


Monterey Oil Company finds oil 1900 ft 
offshore after state recovered ownership 


WILLIAM A. MOSES 


pany, it’s a direct descendant, in a 
manner of speaking, of Jergins Oil 
Company. Like most firms these days, 
Monterey has Texas “kinfolk” — 
Humble Oil and Refining Company 
— in the Newport tidelands operation. 

Santa Maria Drilling Corporation’s 
crews sank the first hole last fall after 
Monterey’s vice president, Ernest E. 
Pyles, finished long preliminary nego- 
tiations with the city, and after the 
company had made individual sub-sur- 
face easement agreements with a num- 
ber of West Newport property owners. 
Neither the city nor the residents were 
as eager to settle as you might think. 

Monterey, formed after an Eastern 


syndicate bought out Jergins, inherited 
the now famous Elliott Contract or 
Elliott Lease. Oilman Walt Elliott, 
prominent ocean sailing skipper of 
Long Beach and Newport, had ob- 
tained the document years before from 
the City of Newport Beach. 

Before any drill could start whip- 
stocking into the city-owned tidelands, 
of course, there was the waiting period 
to see what the Eisenhower administra- 
tion could and would do for private 
enterprise drilling in state-owned tide- 
lands. When the federal light turned 
green in the black gold offshore search, 
Pyles had pacified the citizens affected 
and Newport’s historically hard-to- 
please council. 

The latter gave him order to drill 


Making up slotted line are these roustabouts at Monterey Oil 
Company’s Newport Beach drillsite. First length of pipe 
for next day’s successful test has gone into hole. 

— (Newport-Balboa Prese photos by Robert F. Willmes). 
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LARKIN ALL-PURPOS! 
FORGED STEEL 
TUBING HEADS 

for 


GREATER SAFETY, 
UTILITY 


and ECONOMY 


Larkin All-Purpose Forged Steel Tubing Heads, 
illustrated at left and below in three basic types, are 
adaptable to any flowing, gas-lifting or pumping 
system. All standard and accessory parts are inter- 
changeable within the head body, providing easy 
conversion when varying conditions make necessary 
a change in the hook-up. Either mandrel or slip-type 
suspension may be employed. 

All Larkin Tubing Heads are full opening and are 
rated at 4500 p.s.i. test. The durable neoprene 

&¥ : stripper provides ample blow-out protection during 
Type SR = *% completion or work-over operations. 
Forged Steel 3 For economical, efficient service during the entire 
Tubing Head m life of your well, specify Larkin Forged Steel Tubing 
Heads. 


LARKIN PACKER CO., INC. 
St. Louis, Mo. 


Type R 


Forged Steel Forged Steel Casing Head a ‘Through Your Supply Store 
Tubing Head Tubing Head (Fig. 91) 





into the tidelands and Santa Maria 
crews moved their portable derrick to 
its site at 58th Street inland from the 
Pacific Coast Highway. They began 
drilling September 23, 1953, and 
townspeople who owned no lots 
affected by the lease but who opposed 
any petroleum operation that would 
mar Newport Harbor’s beauty hoped 
the well would be a duster. 

There’s a reason for this. Newport 
Harbor has nearly 500 boats berthed 
in its public and privately owned slips. 
It is reputedly the finest yacht harbor 
in the nation. As this is written, a City 
Board of Freeholders election has just 
been held and 15 winning candidates 


ARE YOU HAPPY ABOUT 
YOUR SHOT HOLE COSTS? 


Their Bit Records 
Prove Faster Footage 


at Lower Bit Cost 
Per Foot With 


now will be under heavy civic pressure 
to limit oil drilling when they draft the 
proposed city charter. The city has 
operated as one of the sixth class. 

Oil in Newport is a mixed blessing 
as indicated. Some folks believe any 
additional attempts of oil firms to lease 
more acreage for tidelands whipstock 
operations should be put to public vote. 

Even when the council and citizens 
were finally agreeable to Monterey 
launching operations, the course of 
tidelands oil pursuit was far from 
peaceful. Trouble dogged the drillers. 
Cave-ins and the like plagued the 
Santa Maria boys who for a time log- 
ged about 280 ft on a good day. 





HAWTHORNE G@we Desseore’ BITS 


You've heard lots of claims about building better bits 
... bits that cost less .. . bits that drill more . . . but the real 
comparison shows up on your bit record . . . your own impartial 


test... your own PROOF. 


No competitive bit CAN compare with Hawthorne 
“Blue Demon” Bits on the basis of bit cost per foot of hole. 
The reason is simple. Hawthorne “Blue Demons” are low-cost finger 


type replaceable blade rock cutter bits . . 


. with fingers specially 


heat treated and hard faced with non-shattering tungsten carbide. 
They stay sharp and hold gage as they wear. They’re then discarded 
and replaced with a new set of blades — factory controlled bit 
service, on the drill, without retipping or rebuilding. 

“Blue Demons” get considerably more footage faster in 


soft and sticky formations. . 


. and drill with equal efficiency 90% 


of the medium and hard stringers formerly requiring 


roller bits. You save in actual bit cost, in faster 
penetration, and in round trip time formerly required 
to change bits between formations. You spend more time 
on bottom —lowering cost per foot. 

That’s why so many cost-conscious shot hole 
drillers have made their own comparison tests, and now 
. . one bit body used with 
many sets of long lasting replaceable blades. 


standardize on “Blue Demons” . 


WRITE FOR ILLUSTRATED CATALOG 








P.0. BOX 7366, HOUSTON 6, TEXAS 


Our Business Is Better Shot Hole Bits and 
More Economical Bit Service — Test and Compare 
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When they had drilled to abou 
7200 ft more trouble slapped at them, 
While fishing for tools, they keyseated, 
That was the first week in November. 
A week passed as bad luck attended the 
the operations. At the 2200-ft level, 
shoe became lodged across the hole. 
The crews continued to fish but in do. 
ing so they whipstocked in a new direc. 
tion. 

The fishing tool was lost, appar. 
ently sliding down the 7200-ft hole 
after the crews had recovered most of 
the pipe. 

Then operations were plugged back 
to the 900-ft level and cemented off, 
The city council gave the company 
permission to whipstock a second hole 
from the first. That one proved to be 
good. 

Oil sands were found. Tests were 
made in a 170-ft zone. With a vertical 
depth of 3900 ft, J. D. McKenney, 


‘Santa Maria’s drilling superintendent, 


tested the 170-ft zone with 7-in. casing 
being placed in the hole. 

To prevent a public “flop,” Pyles 
announced only that findings’ bore out 
the belief that oil sands existed off- 
shore; but he maintained a conservative 
attitude. Things were tense around 
town, optimists expecting a gusher. 

The oil came in December 9, but 
as an anticlimax. Only a bucketful was 
above ground when the sand line cable 
snapped, lashing the air and frighten- 
ing more than a hundred spectators, 
but irrevocably dropping the swab 
back down the hole. McKenney, true 
to his responsibility, shouted, “Look 
out!” in time for those hanging around 
to scamper for safety. Several days 
passed while swabbing was resumed. 
Then Pyles reported to the city oil 
agent, City Manager John J. Sailors, 
that 20 gravity oil had been found and 
at the rate of 250 bbl or so per day. 

By the next week, December 17 to 
be precise, the historic tidelands well’s 
production fell to 100 bbl per day. So 
McKenney’s crews pulled the sucker 
rods and pump and hauled out per- 
forated liner preparatory to washing 
the well with mud acids and solvents. 
This operation was hoped to make the 
oil flow better after going back on the 
pump. Actually, the well apparently 
did not respond as the daily run as of 
December 23 still was said to be 
100 bbl. 

Simultaneously, however, Santa 
Maria crews were in process of moving 
tankage in the vicinity of the rig so the 
next drillsite for Monterey’s second 
tidelands well — only a few feet away 
— could be made ready. 

Word was passed around the drillsite 
the day the well came in that a lower 
formation may have been discovered 
with the new producer. The formation 
reportedly is middle Miocene. * * * 


THE PETROLEUM ENGINEER, February, 1954 


Can th 
oil fror 
the fur 


lr is nol 
attempt 
thing vel 
topic of 
There 
tions tha 
Let u: 
When 
has bee’ 
quently 
physical 
the assig 
out a pre 
accomp! 
ods in ¢ 
ume of 
bons pr: 
A det 
of the « 
from th 
comes | 
An o 
tempt t 
produci 
umes tc 
low a 
tisks. I 
Steelwa 
out of 
gas Tes 
With 
oil indu 
to get 
from tl 
been di 
It is 
field ai 
sound 
with g 
tions, | 
progra 
extend 
reserve 
subject 
the in 
Variou: 
Ac 
sure th 
the hy 
teamv 
manag 
reseryv 
neers, 





THE | 


bout 
them, 
ated, 
mber, 
d the 
vel, a 
hole, 
nN do. 
direc. 


Ppar- 
hole 
Ist of 


back 
d off, 
\pany 
| hole 
to be 


were 
Ttical 
nney, 
dent, 
‘asing 


Pyles 
e out 
1 off- 
ative 
‘ound 
r. 
, but 
1 was 
cable 
hten- 
ators, 
swab 
, true 
Look 
‘ound 
days 
med. 
y oil 
iilors, 
d and 
y. 
17 to 
well’s 
y. So 
ucker 
_ per- 
shing 
vents. 
ce the 
n the 
rently 
as of 
o be 


Santa 
oving 
;0 the 
2cond 
away 


‘illsite 
lower 
vered 
.ation 

* * 


1954 





Can the oil industry produce again as much 
oil from present producing fields? Here are 
the fundamentals for this achievement in 


PRODUCTION 


|r is not the intention of the author to 
attempt to indicate that there is any- 
thing very new to be discussed in the 
topic of production maintenance. 

There are certain basic considera- 
tions that can be noted and emphasized. 

Let us outline them. 

Whenever a new oil or gas reservoir 
has been discovered, by reason fre- 
quently of sound geological and geo- 
physical coordination, it then becomes 
the assignment of the producer to work 
out a program of development that can 
accomplish the best production meth- 
ods in order to obtain the largest vol- 
ume of ultimate recovery of hydrocar- 
bons present. 

A detailed and comprehensive study 
of the characteristics of the reservoir 
from the available well data then be- 
comes logical. 

An operator risks capital in an at- 
tempt to find a reservoir capable of 
producing oil and gas in sufficient vol- 
umes to return the investment and al- 
low a good profit for the attendant 
risks. It has recently been stated by 
Steelways Magazine that only one well 
out of 16 develops an economic oil or 
gas reservoir. 

With the odds definitely small, the 
oil industry is warranted in attempting 
to get the greatest recovery possible 
from the reservoirs that already have 
been discovered. 

It is at this point, at the outset of 
field and reservoir development, that 
sound reservoir engineering, coupled 
with geological facts and interpreta- 
tions, should work out a progressive 
program that will set up a pattern to 
extend over the productive life of the 
reservoir. Such a program is obviously 
subject to changes as the economics of 
the industry shifts emphasis on the 
Various operating costs involved. 

A conservation program that will in- 
sure the greatest ultimate recoveries of 
the hydrocarbons present requires the 
leamwork of the operating men in 
management and on the leases, the 
Teservoir engineers, the petroleum engi- 
heers, and the geologists who worked 


CHARLES A. BREITUNG 
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up the contours and reservoir limits in 
the first place. 

Production maintenance, as we have 
called it, therefore involves a study of 
reservoir conditions to get as accurate 
an idea as is humanly possible of the 
various natural forces at work, perhaps 
three miles or more in depth in the 
earth. It requires vision and creative 
imagination to approach a proper an- 
alysis of the factors that will help re- 
cover the hydrocarbons in place. 

Gas expansion pressure, or hydraulic 
pressure, as we know, provides the lift- 
ing force that brings the hydrocarbons 
to the surface. ’ 

The study therefore requires ways 
and means of conserving and supple- 
menting these lifting forces. 

The mixture of hydrocarbons that we 
call oil or petroleum, are colloids when 
in the liquid phase, and the production 
of these colloids, or “substance ordin- 
arily regarded as insoluble, in the form 
of particles so small as to be indistin- 
guishable to the eye, which remain sus- 
pended indefinitely in a suitable med- 
ium,” is a study in physical chemistry. 
Chemical as well as physical and me- 
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MAINTENANCE 


chanical controls are essential in the 
recovery of these hydrocarbons. 

We can remember that nature, as a 
rule, placed these hydrocarbons in the 
porous spaces of sandstones or lime- 
stones, together with the saline waters 
of the prehistoric seas which had much 
to do with the original deposition. 

Chemical controls are therefore of 
vital consideration in the proper pro- 
duction patterns of individual reser- 
voirs and the individual and individual- 
istic wells in the reservoirs. Such prob- 
lems as the control of reservoir fluids 
and the control of particle sizes of the 
non-colloidal matter entrained in the 
reservoir, as well as the control of the 
weak corrosion promoting. acids, are 
all matters for technical and economic 
study. 

Unless the program is sound in its 
economics, and permits a reasonable 
return for the risk involved, it is aca- 
demic in its present aspect, albeit the 
situation can change as the products 
that are fabricated render the hydro- 
carbons that form the basic raw mate- 
rial, become more valuable. 

The oil and gas industry has been re- 
quired to spend vast sums on research 
and on equipment which will and have 
produced better drilling and produc- 
tion methods. These improvements will 
still go on. 

There are many items which require 
clarification, if our thinking on good 
production practices is to reach higher 
levels of efficiency and greater volumes 
of recovery. An orderly pattern of pro- 
duction will require the full coopera- 
tion of all operators in a field, and the 
reservoirs in the field, and the forma- 
tion of permanent engineering, geologi- 
cal and operating committees, all work- 
ing in harmony, with a complete re- 
gard for the rights and equities of 
everyone concerned, producers and 
royalty owners. Unitization-can be of 
great service in many instances; at the 
very least, a workable understanding 
among the operators can be arrived at 
which will bring about the best results 
for all. Too frequently a minor tempo- 
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rary advantage in a reservoir can work 
toward irreparable damage done to the 
reservoir. Such a policy is not good 
business, and the general public inter- 
est becomes immediately involved in 
the situation. An operator who attempts 
to sacrifice the general welfare of a 
reservoir for his own temporary ad- 
vantage can be summarily dealt with 
in perhaps a critical manner. 

The day of the pirating of and the 
despoiling of our natural resources has 
long since passed, as something to 
which technical men could only voice 
objection. 

There is one thing that we as tech- 
nical men, men of good will, can do as 





a further contribution to the industry, 
and that is to discuss in harmony and 
fairness, our problems, without magni- 
fying troubles and distorting facts. The 
buccaneer and the medicine man has 
no place in the industry and a solid wall 
of public opposition will drive him out, 
and keep him out. 

There have been honest differences 
of opinion regarding technical theories 
and methods; there will likely continue 
to be these differences, and the devel- 
oper of new ideas must patiently per- 
sist in an attempt to demonstrate their 
correctness. : 

Production maintenance requires as 
a fundamental principle of approach to 
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For further information on weldiless jars, 
and for FREE CATALOG of other SPANG 
cable tools, contact your nearest Dealer or 


write direct to: 
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tifically heat-treated and tempered 
to obtain proper hardness and 
toughness in the rein sections for 
maximum strength and wear re- 


sistance in the most severe drilling service. 


The joints, heat-treated and precision machined, 
are stronger and more durable, assuring fewer 
fishing jobs. Records over the years 
show up to four times more foot- 
age with SPANG Alloy- Steel 
WELDLESS JARS. 


BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of 


Cable System Drilling and F 
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m ishing Tools for Oil and Gas Wells, Water Wells, 
Prospect Drilling and Shot Blast Holes. 















any problem a tree interchange of ideas 
and a generosity of sharing methods 
which can lead to a better way of do. 
ing the job, and we all have our part 
and inevitably we are able to obtain oy; 
share of the rewards for our labors, 

Some of the new ideas that are now 
being explored by competent research 
and investigation include such ap. 
proaches to reservoir control as the 
building up of sufficient pressure and 
temperature as to transfer into the sip. 
gle gaseous and vapor phase all of the 
hydrocarbons present in the reservoir, 
Field experimental work _ indicates 
much better recoveries when the hydro- 
carbons have been so handled. To be 
sure, the geological conditions of the 
reservoir must be fairly well defined, 
The subsurface vessel must be free 
from possible leakage. 

The work being done, with mathe. 
matical definition, on such phases as 
the observation of the so-called skin 
effect of the producing formation at 
the well bore will undoubtedly assist 
in a better understanding of production 
controls, and well potentials. 

So will the studies being made on 
holding particulate matter, such as fine 
silts and sands, in suspension, through 
chemicals, by colloidal means. 


Likewise the studies on controlling 
the swelling of clays and bentonites, 
which clog the pore space of sand- 
stones arid limestones, will permit posi- 
tive recoveries of oil and gas which in 
the past have been often interfered 
with or even permanently stopped. 


Thus it can be observed that the 
more thorough are these studies of 
reservoir conditions and characteristics, 
from the initial development stage, the 
larger will be the volume of ultimate 
recovery and the less expensive will be 
the program. 

The use of a material balance study 
of the reservoir will give a very clos 
check on the hydrocarbons originally 
in place in the reservoir, and this est 
mate of reserves will serve as a definite 
check of an orderly program for the 
future development and depletion of 
the reservoir. These studies are the pat- 
ticular work of the reservoir engineer, 
aided indeed by accurate geological 
data. 


The industry has the challenge be 


fore it of trying to produce at least 
again as much oil as has been produced 
up to this time from the reservoirs al: 
ready discovered and in productive op- 
eration. 

To paraphrase from Kipling, it wil 
take the everlasting teamwork from 
every blooming soul to do this job. The 
men on the leases have the “know 
what,” the technical men have the 
“know why,” and the administrative 
forces have the “know how” and “ho¥ 
much.” * et 
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THE 
WILSON HYDRAULIC PULLING TOOL 


PLUS THE 


WILSON HIGH PRESSURE SERVICE PUMP 


Here is a service combination that can’t be 

beat—a Hydraulic Pulling Tool you can’t stick 
in the hole and a high pressure Pump at a rea- 
sonable charge. 
The Wilson Hydraulic Pulling Tool is the 
“safest”? tool you can run. There are no “J”’ 
slots; it is not necessary to rotaate and no mat- 
ter how hard the Pull on the “fish” no addi- 
tional thrust is applied against the casing with 
the Anchor slips. 

The small, powerful pump (pictured above) 
is trailer mounted and rented at a fraction of 
the fee generally charged for pumping service. 

On your next Pulling Job—contact the near- 
est Wilson Supply Store—or phone the “‘Fish- 
ing Tool Division,’ Wilson Supply Company, 
1301 Conti Street, Houston, Texas. BL-0471 
— CA-6329. 


Service Also Available Thru: 
D & W TOOL CO. BOWEN FISHING TOOL CO. 
Corpus Christi, Texas Santa Fe Springs, Calif. 
J & K TOOL CO. 


Odessa, Tex. 








SIWILSON SUPPLY COMPANY 


BRANCH STORES 
TEXAS—Alice, Corpus Christi, Victoria, Bay City, 


° SALES OFFICES 
Soe, Barbers Hill, Liberty, Beaumont, yon 1301 Conti St. (Cor. of Walnut) Loto et Orleans 
ona . LOU A—Lak harles, N Iberia, reveport 
La——«<$« << HOUSTON, TEXAS Soren Ghia ~ tame Carlin 
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GEORGE HAMLET, driller, stands 


AIR INTAKE and fan motor mounting on 
at drawworks brake. 


800-hp drilling motor. 





All-Electric Drilling Rig Makes Debut 


Development of a completely electrical drilling rig is 


consummated in this unit designed for work in Ventura 
of 
dee 


RICHARD SNEDDON* 





As the culmination of a long period 
of planning, Tide Water Associated 
Oil Company recently introduced in 
the Ventura Avenue field in Ventura, 
California, the first all-electric drilling 
rig to be used on the West Coast and 
perhaps in the world. Most of the so- 
called electric rigs designed and built 
up to the present time have been of the 
combination diesel-electric type but the 
Tide Water outfit is about as com- 
pletely electrical as it is possible to 
make one and it is undoubtedly a real 
innovation in the rotary drilling field. 

This ultra modern, variable voltage 
rig derives its power from ac-de motor 
generator sets, which include the main 
power generators, auxiliary power 
units, and an additional small gener- 
ator to hold the voltage. By a fortunate 
circumstance, Tide Water Associated at 
the time it began operations in Ventura 
Avenue had brought into the area a 
16,500-v, three-phase, 60 cycle power 
line, and this, of course, had a consider- 
able influence on the planning for the 
all-electric rig. It almost seems, indeed, 
as if the power line installation many 
years ago was made with this very de- 
velopment in mind. 

The main components of the new CIRCULATING and mud mixing pumps with air duct and fan motors in background. 


*Pacific Coast Editor. 
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BUT... the DEEPER and TOUGHER they 


the more certain you ll find them 


LOGGED and PERFORATED b 


At Weeks Island, world’s deepest oil field, PGAC has been one 


of the principal service companies logging, perforating, and setting 
deep-well packers. — 


Many of these wells were produced below 12,000 ft.—several 
below 15,000 ft.—and even below 17,000 ft. These are the jobs that 
sure separate the men from the boys, but fast! 





=) Yes, the deeper and tougher they come, the more certain you'll 
find them logged and perforated by PGAC. 











Major oil companies operating at Weeks Island have seen ample 








7 proof that: “Jf Yow’re Over Oil... PGAC Always Gets MORE Of It!” 
PGAC’s original developments are outstanding examples of Prog- 
, , == ress In The Oil Industry. PGAC’s techniques are also “Complimented 
Sigs pr, 1g a by Imitation—but NEVER Equalled”. 





Once you know the difference, there’s reason enough to always 
call in PGAC. We'll be looking for your call! 


PGAC-3 
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1 a PGAC OFFICES ALWAYS READY TO SERVE YOU .. . CALL THESE TELEPHONE NUMBERS FOR PROMPT SERVICE 
_ LYnchburg 4161 — Corpus Christi, 3-1324 — Dallas, RAndolph 2943 — Longview, Plaza 9-4486 — Alice, 4-5872 or 4-3092 — Mission, 5-1687 
Tory 2-4172 — Gainesville, 2517 — Odessa, 6-6429 — Beaumont, 2-4263 — Victoria, 1023 — Graham, 1728. 

: Shreveport, 3-1648—Lake Charles, 4724—Lafayette, 4-2396. KANSAS: Great Bend, 4306 or 4307. NEW MEXICO: Hobbs, 3-5852. 

54 MA: Oklahoma City, CEntral 2-5342—Pauls Valley, 1577—Seminole, 2938—Healdton, 77—Ardmore, 857. 
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FRONT ROW: L. A. Deford, tool pusher; A. P. Isenor, assistant FRONT ROW: L. A. Deford, tool pusher; A. P. Isenor, assistant 


drilling superintendent; M. Mears, drilling superintendent. drilling superintendent; M. Mears, drilling superintendent. Back 
Back row: H. O. Berry, rotary helper; J. B. Watts, rotary helper; row: H. Reed, welder; N. Nichols, Westinghouse service 
Gene Kuntzman, tool dresser; Jack Gilifillan, derrick man; engineer; A. Kinney, electrician’s helper; C. Goss, electrician. 


George Hamlet, driller. 


rig are, first, three 500 kva, single- 
phase transformers, which reduce the 
incoming 16,500 v to 2300 for outdoor 
service. These are oil insulated, self- 
cooled, and are mounted on a six-wheel 
trailer for placement wherever they 
may be most convenient to the power 
source. Then there are the four ac-de 
motor generator sets, already men- 
tioned, consisting each of the follow- 
ing: 

a) One 380 hp, type CS, 1200 rpm, 
2300 v induction motor. 

b) One 250 kw, dc, variable voltage, 
1200 rpm, 395 v, main generator. 

c) One 10 kw, 125 v, constant volt- 
age, auxiliary generator, mounted on 
top of the 250 kw unit and belted 
thereto. 

d) One variable voltage exciter, also 
mounted on top of the 250 kw unit and 
coupled to the auxiliary generator. 

In order to permit the continuance 





FOUR AC-DC motor-generator sets, each consisting of following: (1) 380 hp, 
type CS induction motor, 1200 rpm, 2300 v, 3 phase, 60 cycles; (2) 250 kw dc 
variable voltage main generators, 1200 rpm, 395 v; (3) 10 kw, 125 v constant 


voltage auxiliary generators to be mounted on top of 250 kw generators and belted of operations during failure of the elec- 
thereto, and (4) variable voltage exciters, mounted on top of 250 kw generators tric power, two motor generator sets 
and coupled to auxiliary generators [item (3) above]. Control panel is in background. are equipped with gas engines. 


Other major items are an 800 hp, 
395 v, 600 rpm, dc, two-bearing, force 
ventilated motor for a 34 * 10% 
drawworks. (This motor is capable of 
developing 1340 hp without overheat- 
ing.) Two 500-hp, 395 v, 900 rpm, de, 
force ventilated main mud _ pump 
motors, each driving one pump. An aif 
duct, mounted in the dolly walk and 
unloading rack, for cooling all the 
motors. Air is forced thrrough the duct 
by a 33-in. fan to supplement the cool- 
ing effect of the motor blowers and 
each motor has a tributary flexible air 
tube from the main duct. 

The entire assembly was pretty well 
schemed with the Ventura Avenue field 
in view. Here, because of the remote- 
ness of most drilling locations, the cost 
of deep drilling operations is a very 
substantial item. In addition, the ter- 
rain in this area is rugged and personnel 
skilled in the operation and mainte- 
nance of any kind of deep drilling 
ELECTRIC cable and connectors on air duct with outlet to drilling motor are shown. equipment are scarce. The development 
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GENERAL view of rig site V. L. and W. No. 104. 


THREE 500 KVA, single phase, tr 
2300 secondary volts for outdoor service, 





Re OOS CO 


ansformers 16,500 primary volts and 





oil insulated self cooled, mounted on 6-wheel trailer. 


program thus demanded the utmost in 
simplicity so that operation might be 
Continued uninterruptedly as long as 
possible without too much mechanical 
complexity. Many factors, of course, 
led to the decision to build an all-elec- 
tric rig and now that one is actually in 
service, its performance will be watched 
with great interest by drilling engineers 
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everywhere for it has at some time or 


other been in the dreams of most of 
them. 

The need for safety as well as sim- 
plicity, and as a rule they are comple- 
mentary, was also given ample con- 
sideration in the control mechanism 
and in all other parts of the total en- 
tity. Provision is made, for example, 








Helicopters in Oil Search 


To help speed up survey work in | 
Papua, Australasian Petroleum | 
Company Proprietary Ltd., the pros 
pecting company in which Anglo | 
Iranian has an interest, is using | 
three helicopters to transport equip 
ment and food over jungle country. | 

All materials are carried over 
200 miles by boat up the Fly River | 
from Port Moresby on the coast to | 
a base camp cut out of the jungle | 
From the base camp the helicopters | 
fly up to 400 lb of equipment at | 
one time to the small advance sur- | 
vey parties. 




















To obtain more information on products advertised see page E-69 


JENSeR 


JENSEN 
Construction Assures 
Trouble-Free Service! 


@ Heavy Welded Base, Post and 
Beam 


@ Precision Shaved Gears 
@ Oil Bath Lubrication 


@ Easily Adjusted Stroke Length 
and Counterbalance 


@ Simple Design 


More detailed information about 
JENSEN Pumping Units is yours fo! 
the asking. Write for free catalog o1 
see your nearest JENSEN Dealer. 


JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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5 x 6/2 WL 5 to 122 H.P. 








6%. x 8 CMA 12 to 19 H.P. 








74x 8 CMA 13144 to 222 H.P. 














DP-70 11x 14 34 to 7012 H.P. 








AJAX makes it easy for you to pick the type each 
and size of pumping engine best fitted to your 
56 to 105 H.P. needs—we build them in the entire range | with 
demanded by today’s oil producers. And work 
AJAX and your Supply Man make it easy for 
you to compare the facts—we have them all! swit 
Let us serve you. 





DP-100 1314 x 16 











AJAX IRON WORKS 


Builders of GAS AND OIL ENGINES, PRESSURE PUMPS, 
STEAM DRILLING ENGINES, INDUSTRIAL STEAM ENGINES 


CORRY, PENNSYLVANIA 


Oil Field Distributors: THE NATIONAL SUPPLY CO.. PITTSBURGH, PA. 
R. B. MOORE SUPPLY CO.. BOLIVAR. N.Y. - BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 
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for automatic switching of the main 
wer voltage should one of the doors 
of the compartment housing the con- 
tactors and relays be inadvertently 
opened. ine al ; 

The all-electric rig was designed to 
reduce as far as is consistent with ef- 
fectual operation the time required to 
get the bit back on the bottom, in other 
words to speed round trips and ulti- 
mately leave more time to the funda- 
mental business of making hole. This, 
of course, if it can be done, means 
lower daily operating costs as com- 
pared with the use of so-called me- 
chanical rigs. ‘The whole project should 
provide the answer to many unan- 
swered questions and even if in the 
preliminary stages of usage a few bugs 
should intrude themselves, it is merely 
a matter of time until electric drilling 
finds its place in the diverse processes 
of oil exploitation. 

Transmission of energy by electric 

wiring makes it possible to place the 
control cabinet and generators in the 
most convenient spots in relation to 
other equipment items, and the elec- 
trical units are relatively small and light 
so that the transportation problem is a 
minor one. The heaviest pieces in the 
whole set-up are the drawworks and 
the mud pumps, and there is an overall 
compactness that promises a distinct 
possibility of some saving in rig mov- 
ing time. In drilling operations as in 
most businesses, time is money, and 
the whole structure has been designed 
to perform its function with the mini- 
mum expenditure of manual labor and 
the minimum sacrifice of time. 
. The de motor speed is governed by 
a rheostat controlling generator ex- 
citation, so that should the driller run 
into trouble in the hole, he can adjust 
the motor rpm accordingly. A motor 
ammeter is installed directly below the 
weight indicator and in consequence 
the driller is apprised at all times as to 
what power load he is carrying. Also, 
a variable gear ratio permits the pull- 
ing of heavier loads at lower speeds and 
makes available maximum torque for 
the drilling process. 

There are three main power buses, 
each carrying on its operation simul- 
taneously and yet independently, and 
each capable of separate and adequate 
control. It is possible, for example, at 
one time to be pumping at full power 
with one pump, rotating the table, and 
working a second pump asa mud mixer, 
Higher flexibility in the distribution of 
power is attained by the use of control 
switches so that if at any time one or 
more generator sets should be out of 
service, the available power can be ap- 
plied to the most important job to be 
done at the moment, whether it be 
hoisting, pumping, or rotating. 

The engineers responsible for the 
development of the all-electric rig con- 
cede that its initial cost is slightly 
higher than would be the cost of a 
mechanical rig of equivalent power. 
On the other hand, they contend that 
the ultimate life of the electric rig will 

€ considerably longer and that in the 
deeper drilling projects it will definitely 
Pay off. kkk 











SUMP TYPE 

(Cutaway) 
For installation on Hydraulic 
Systems in GEOPHYSICAL 
DRILLING RIGS, Shot Hole, 
Core, Slim Hole, Work Over, 
etc., Oil Well Drilling Rigs, 
Pipe Line Valves, Machine 
Tools, Pumping Units, Field 
Processing Valves and all Hy- 
draulically Operated Con- 
struction Equipment. 


this purpose. 


outstanding features, in 
both construction and 
performance, Marvel Syn- 
clinal Filters bring about 
the greatest degree of ef- 
ficiency in all production 
equipment where filtra- 
tion of liquids is of the 
utmost importance. 


LESS MAINTENANCE 


Because Marvel Synclinal Filters may be disassem- 
bled, cleaned and reassembled in a matter of 
minutes by any workman, filter maintenance 
“downtime” is reduced to the absolute minimum. 
Line types operate in any position and may be 
serviced without disturbing pipe connections. 


A SIZE FOR EVERY NEED 
Marvel Filters are available in sump and line types, 
in capacities from 5 to 100 g.p.m. and in monel 
mesh sizes from 30 to 200. Depend on Marvel 
Synclinal Filters for all your filtration requirements. 


contracting firms we will send a MARVEL SYNCLINAL 
FILTER to test and inspect before purchase. Please advise 
type (sump or line), G.P.M. and mesh size you desire for 


MARVEL SYNCLINAL FILTERS 


For Dependable Protection 
on Petroleum Industry’s 


Operating Equipment 


It’s The ACTIVE FILTERING 
AREA That Counts! 


The balanced synclinal design of Marvel Fil- 
ters leaves plenty of space for storage of for- 
eign matter, without flow interference or pres- 
sure build-up. Therfore, longer periods of 
productive operation are attained. 


GREATER EFFICIENCY 


Because of the combined, 





~~ 


the 


LINE TYPE 


: Cut 
TEST AND INSPECT — BEFORE YOU BUY! Fer I cg a 
To qualified engineers and operators in oil companies and Case, Lube Oil Filtration, 


Pump Line Pumping Engines, 
Gas Compressors, Recipro- 
cating Compressors (single 
or combination), Engines— 
Well Pumping or Drilling, 
and Hydraulic Powered Con- 
struction Equipment. 





WATER 
FILTERS 





In response to the great demand, we have adapted both our sump 
and line models for use in all water filtering applications. No changes | 
have been made in the basic synclinal design. | 





MARVEL 


ENGINEERING COMPANY 
625 West Jackson Boulevard 
Chicago 6, Illinois 
Phone—Franklin 2-4431 











Marvel Engineering Company, PET-2 


625 W. Jackson Bivd., Chicago 6, Ill. 


Without obligation, please send me complete data on 


Marvel Synclinal Filters as follows: 
Catalog No. 106 for Oil Filters 
Catalog No. 300 for Water Filters 


Name aa 





ES ae a ne 
Address. : 
City. State 
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+ FOREMAN onttenlieh, Glas © dialed of either Wewble (tore 
_-- €empartments unitized inte one compact body) or 
- Single type in-both designs! beg 
, Still another advantage—if your operations are such that you use both: 
he Hydraulic and Mechanical Cellar Control Gates in your field operations, 
‘there is ‘no need to stock duplicate rams and rubbers. In Shaffer ¢ 


_‘fams and rubbers are interchangeable, size for size, between 
“operated and mechanically-operated equipment. This means further’ 
SHA FFER CELLAR CONTROL GATE z Savings in inventories, greater simplicity in maintenance. a 






























# 


best meets YOUR fim Hydraul ic 
requirements [nine 


pressure. Their operating speed, convenience and quick sdagualild 
to various hook-ups make Shaffer Hydraulic Gates ideal for a wide 
range of modern drilling applications. 








The Shaffer Hydraulic Double Cellar Control Gates provide two individually. 
operated ram compartments unitized into one compact body. | Even in sizes 
as large as 133g” (12” Series 900), only 30” overall height is required. 


Mechanical 


OPERATION 


In these Gates rams are opened and closed by synchronized oper- 
ating screws rotated by a compact motor drive—or manually. 
Simple and compact, Shaffer Mechanical Gates are very easy to 
install and are preferred by many operators for certain types 
of operations. , 
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- Both Double and Single Hydraulic Gates provide:—Unmatched simplic- queste 
The Shaffer Mechanical Double Cesar Control Gates provide two separate ty in chaegleg some ty emealy eqecieg Guess tn the que bode... 1 


ram compartments unitized into one compact body. Even sizes as large completely enclosed design with no exposed moving parts... self- 
as 1344” (12” Series 900) these Gates require only 284” overall height. draining compartment bottoms... direct hydraulic drive without yokes 


or secondary connections...and many other exclusive advantages. 


The Shaffer Hydraulic Single Cellar Control Gates may be used singly, or 
with other Single or Double Hydraulic Gates, to provide one or more ram 
compartments to meet various operating requirements. This gate requires 
only 18%2” overall height in sizes as large as 139g” (12” Series 900). 





See the Shaffer section of your Composite Catalog. 












The Shaffer Mechanical Single Cellar Control Gates may be used singly or 


with other Single or Double Mechanical Gates to provide one or more ram Write for your free copy a the Pe Catalog. 
compartments, as required. Need only 1796” overall height even in sizes L = eg 


as large as 13%” (12” Series 900). 






In both Double and Single Mechanical Gates, rams can be changed by 
removing only one end cover... compartment bottoms are self-drain- 
ing... well pressure is used fo assist the sealing operation. 
and there are many other advantages. 
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Two views of Purfina’s Santiago No. 1 in Angola. 


First Test Drilling in Angola 


IN 1952 The Companhia dos Betu- 
minosos de Angola carried on its pros- 
pecting of asphalt-bearing deposits in 
the Caxito area for road surfacing, and 
also its research and survey of bitumi- 
nous deposits. 

The Companhia dos Asfaltos de 
Angola also carried on its exploitation 
of asphalt-bearing mineral deposits in 
the Libongos area, using the material 
for road surfacing. 

The Companhia de Combustiveis do 
Lobito “Purfina” (Carbonang) re- 
quested from the Portuguese Govern- 


CARLOS A. ALVES PEREIRA 


ment, a concession in Angola for the 
prospecting of solid, liquid and gaseous 
hydrocarbons more specifically petro- 
leum, naphtha, ozocerite, natural gas, 
as well as sulfur, helium, etc. 

By decree July 18, 1952, the Gov- 
ernment authorized the Ministry of 
Overseas Affairs, to enter into a con- 
tract with Purfina. This decree defined 
the area of the concession and basic 
conditions of the contract. 

Purfina was authorized to start pre- 
liminary work early in 1952. It begun 
field work in June and did the fol- 


The Purfina test is close to coast north of Luanda. 
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lowing in the last half of 1952 and 
1953: 


Surface geology 
Gravimetry 
Seismography 


18 months 
4 months 
7 months 


Various favorable strata were lo 
cated for testing. An area of 45 km to 
the Northwest of Luanda was picked 
out by surface geology confirmed 
through seismographic survey. San 
tiago No. 1 was spudded in Decembe: 
6, 1952, and reached a depth of 7940 
ft December 31, 1953. kk * 


CPt Petras ce eac ee 447M 
NOQUI 
ST. ANTONIO 


AMBRIZETE 


NOVO REDONDO 

LEGEND 
MDEPOSITS OF ASPHALT SURVEYED 
PIASPHALT DEPOSITS NOT SURVEYEL 
@ TEST NOW DRILLING 
€ AREAS IN CONCESSION TO PURFINA 


Portion of Angola showing 
oil concession of Purfina. 
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BACK-UP TONG 
DISCONTINUED 






JOINT MAKE-UP TORQUE 


New Tool Reveals Unsuspected Causes of 


Loose Tool Joints, Drill Collars and Drill Pipes 


Fig. 1 Above illustrates graphically 
three conditions which can result in 
undertightened joints unsuspected by 
the driller. These joints then become 
likely points for a washout to orig- 
inate. The tool which visually shows 
these conditions on the rig is the 
Martin-Decker Tong Torque Gauge, 
which many progressive operators 
are now using as insurance against 
these troubles. 


The sharp drop-off in joint torque 
at the point where use of back up 
tongs is discontinued is apparent 
when a Torque Gauge is used and the 
back up tongs are removed at the 
point where it appears that the slips 
are holding. The drop-off is due to 
a combination of two things. The 
slips turn slightly in the bowl and do 
not give as solid a back up as the 
tongs, thus the momentum effect of 
the cathead clutch is lost by this cush- 
ioning. Also, in turning in the bowl, 
the slips allow the tong handle to turn 
past the operating position—which is 
normal to the jerk line. This has the 
effect of shortening the effective lever 
arm of the tong handle. Utilization 
of the torque gauge will show the 





LUBRICANT 
APPLIED TO SLIPS 
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TONG HANDLE 
OUT OF POSITION 


JOINT LOCATION (NUMBERED FROM THE BIT) 


FIG. I. diagram showing typical variation in joint tightening which 
can occur when making up a drilling string by conventional methods. 


driller at what joint the back up tong 
may be safely discontinued. In many 
cases this will prove to be farther 
down the hole than the joint where 
it appears that the slips are holding 
against rotation. 


The second condition illustrated by 
the graph shows the effect of lubri- 
cating the slips. The result is a de- 
crease in joint torque if lubricant is 
applied shortly after removal of the 
back up tongs. If lubricant is applied 
while the back up tongs are in use, 
the result is a longer interval before 
the tongs may be safely removed. 
The actual effect can vary consider- 
ably depending on the type and 
amount of lubricant used. 


The last condition shown on the 
graph could occur at any point, but 
illustrates the effect of the tong 
handle being rotated out of position 
normal to the jerk line. The effect 
will not be shown by the torque gauge 
unless it is applied to the back up 
tong line. When used on the back up 
line, the length should be adjusted 
to give a right angle with the tong 
handle. ( Advertisement) 













Martin-Decker tong torque gauge 
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ESTABLISHED 
JOINT MAKE-UP 

















Gauge installed on tongs 



































METAL-TO-METAL SEAL 
IN W-K-M VALVES 

> | INSURES COMPLETE SAFETY 
“UNDER ALL CONDITIONS 
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Under high temperatures or during a fire 
W-K-M Valves hold tight whether they are in 
open or closed position. Metal-to-meta!l seals 
at the critical points insure complete safety un- 
der all conditions. There are no “O"'-rings, syn 
thetic gaskets or inserts of any kind to burn ou! 
and cause leakage. 


Even if the plastic packing should burn com 
pletely out, you still have a leak-proof closure 
or leak-proof conduit because the line pressure 
cannot enter the valve body when the valve is 
in open or closed position. 








Full through-conduit flow without turbulence 
pressure seal bonnet and superfinished’ rolle: 
bearing stems for easy operation are a few of 
the other operational advantages of W-K-M 
Valves which have made them standard equip 
ment for Christmas trees the world over. 


W-K-M COMPANY 
P. O. BOX 2117 HOUSTON 1, TEXAS 


2330 E. 8th St., Los Angeles, Calif. 
EXPORT OFFICE: 30 Rockefeller Plaza, New York, N. Y 


we 


Eighty Percent of the World’s High Pressure Wells 
are Controlled with W-K-M Valves 














WHAT’S DOING IN DRILLING 





MICHIGAN 

% The recent completion of a well in 
the Traverse lime formation in Wash- 
netaw County has been announced. 
Producing from 1030 to 1120 ft, the 
W. C. Taggart No. 3 Curtis was tested 
at 40 bbl per hour. 


CALIFORNIA 

* Confirmation test of General Ex- 
ploration Company’s Miocene sand dis- 
covery near Bandini in the Los An- 
geles area appeared headed for success. 
The No. 2 well topped the pay zone 
with some 150 ft of structural gain ap- 
parent and had good saturation through 
the section. 


* An extension of the Timber Canyon 
field was seen in the recent completion 
by Richfield of its No. 1 Loel-Maxwell, 
Ventura County. Drilled to a total 
depth of 9028, the well was plugged 
‘back and a string of Casing set to 8560. 
From the Pliocene sand section en- 
- countered between 7856 and 8560, the 
well flowed.300 bbl of 37 deg crude 
per day while testing on a 22/64-in. 
choke. 

* A new oil well, Hartman No. 37, 
has been completed by Tide Water As- 
sociated Oil.Company in the Ventura 
Avenue field, at Ventura, California. 
Initially flowing 981 bbl of 33.7 gravity 
oil ‘through a 14/64-in. bean in 24 
hours, the well is producing from a 
depth of 12,395 ft in the D-8 zone. 
* A new oil well, Davis No. 45, has 
been completed by Tide Water in the 


AAODC RECEIVES special recognition for its safety program 
from E. C. McFadden, chairman, industrial section of National 
Safety Council. Receiving award are: H. W. Davidson, recent 
chairman of the AAODC Safety Committee, and Brad Mills, 
executive vice president, in recognition of the Association’s out- 
Standing safety program: 
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Zaca field near Los Olivos, in Santa 
Barbara County, California. 

This well, Tide Water’s 41st in the 
field, initially flowed 899 bbl of heavy 
gravity crude oil, approximately 14 
deg through a 2 in. bean per 24 hours 
from a depth of 4542 ft in the Chert. 


NEBRASKA 

% The Kiespert No. 1-A Long in the 
Long field of Kimball County, Ne- 
braska, has an indicated new zone after 
testing the “D” sand in the interval 
6138 to 6158. A 70 min test of the zone 
yielded 1770 ft of oil. 


WYOMING 

* In Fremont County, Wyoming, in 
the Beaver Creek field, Stanolind Oil 
and Gas Company has completed the 
No. 30-M Beaver Creek Unit for a new 
well and a new pay zone discovery. 
The well was drilled to a total depth of 
11,447 ft and was in the Madison Lime 
at that point. After a drill stem test of 
the zone that yielded good oil at an esti- 
mated 100 bbl per hour rate, pipe was 
set and the well completed. On poten- 
tial test through a 11/64-in. choke, well 
was gaged at 516 bbl of 40 deg crude 
per day. Gas oil ratio was 130 to 1. 


COLORADO 

* Lion Oil completed its fifth well in 
the new Adena pool of Morgan County. 
The well, with a total depth of 5750 ft, 
is the Crone No. 1 which flowed 55 bb! 
of oil per hour on a %-in. choke from 
the J sand. 


UTAH 

* Three States Natural Gas Company 
has completed its No. 1 C. K. Steine 
“A” for 110,000,000 cu ft of gas per 
day making it the largest gas producer 
in Utah. Absolute open flow rating of 
the two and one-third mile south extep. 
sion well was made by engineers from 
El Paso Natural Gas Company. This 
well increases total gas reserves for the 
proved part of the Clear Creek field to 
over one trillion cubic feet. 


OKLAHOMA 
* Pure Oil Company has completed 
an extension well to the East Noble 
field of Cleveland County. The cop- 
firmation well is the No. 1 Umpleby, 
which was tested at a 60 bbl an hour 
rate. Production was from the Tulip 
Creek sand from 7925 ft and test was 
made on a 32/64-in. choke. Field was 
discovered by Pure in August, 1953, 
* Phillips Petroleum Company No. 2 
Baker “B” has been plugged back from 
a total depth of 8210 ft and dually com- 
pleted. From the Sims sand, 5058 to 
5084, and the Markham zone, 6253 to 
6280, test was for 390 bbl of oil per 
day flowing on a 26/64-in. choke. 
* Cities Service has linked the Erin 
Springs and the Northeast Purdy pools 
of the Springer Trend of Garvin 
County, Oklahoma, in completion of its 
Showalter No. 1 stepout for a total of 
416 bbl of oil daily. 

Completion was based on an initial 
potential of 245 bbl of oil daily from 
the Springer and 171 from the Hart. 





L. A. NOMAD SPEAKER is Russell E. Havenstrite, president of 
Havenstrite Oil Company and Honorary member of Nomads. 
Speaking at the December meeting of the Los Angeles chapter of 
Nomads, Havenstrite is being greeted by Jim Hughes of Lane- 
Wells, chapter president, as Joe Schlarb of Chiksan, program 
chairman. looks on. 
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4S os You can be sure of quality when you specify 


a Unaflo Oil-Well Cement. Expert technicians 
ng 0 , 
a regularly make many tests of Unaflo through- 
from 
. This ; ; 
or the laboratories over a wide range of simulated 


eld to well-bottom pressures and temperatures. Such 


out its manufacture and also in our research ~ 


tests are just one phase of a continuous program 
pleted of Unaflo quality-control and research to main- 
tain and improve its performance. 





yarvin 
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otis Oilmen know Unaflo’s quality pays off in 


reliable field performance. In emergencies, 
they’re sure of vital extra time because of 
Unaflo’s retarded set. Unaflo stays fluid and 
pumpable despite heat and pressure. And after 
its retarded period, it makes a strong, tight 
seal, resistant to sulfate waters. 


initial 
from 
fart. 


FOR YOUR CONVENIENCE, we have compiled average test results for Unaflo’s thickening time and 
compressive strength. For your copy of this up-to-date, authoritative data, write any Unaflo office. Universal 
Atlas Cement Company (United States Steel Corporation Subsidiary), 100 Park Ave., New York 17, N. Y. 





All tests are made according to the latest API Recommended Practice for testing Oil-Well Cements. 


**“UNAFLO” is the registered trade mark of the retarded oil-well cement = 


manufactured by Universal Atlas Cement Company a UNA 
MINNEAPOLIS © WACO « KANSAS CITY ¢ BIRMINGHAM « CHICAGO * NEW YORK « Export Distributor: United States Steel Export Co., New York ¥ FLO 
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Universal Atlas Cement Company 








IY RETARDED 








lent of OIL-FIELD CEMENTS r  OWL-WELL 
>mads. CEMENT 
oter of Unaflo Retarded Oil-Well Cement Atlas Portland Cement—Type |! 

Lane- Resistant to Sulfcte Waters Resistant to Sulfate Waters 
ogram Atlas Portland Cement — Type | Atlas High-Early Cement —Type II! PE-U-131R 

UNITED STATES STEEL HOUR — Televised alternate weeks — See your newspaper for time and station. 
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Pacific Coast 
Oklahoma 

Kansas 

Rocky Mountains 
Canada 
Ark-La-Tex 

West Texas and New Mexico 
Gulf Coast 
Illinois 
North Texas 


*As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company. 





Rotary Rigs Operating in Oil Fields of United States and Canada* 























Dec. 14 Dec. 21 Dec. 28 Jan. 4 
175 171 170 169 
409 413 362 353 
173 170 128 137 
298 299 271 281 
159 150 163 144 
210 199 199 173 
490 472 429 441 
607 624 605 589 
170 164 138 125 
388 373 330 323 
3079 3035 2795 2735 











Jan. 11 


166 
357 
135 
272 
153 
167 
434 
552 
126 
298 


































RUBBER GUIDE CAGES 


John N. Martin Patent No. 2,591,174 


OPEN TYPE 
TOP CAGE 
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Guides are 
Easily 
Replaceable 
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9 W. Brady St., Tulsa, Okla. 


Resilient Synthetic Ball 
Guides do not beat out— 
Outwear Metals— 
Protect the Ball in 

Several Ways— Reduce 

Ball and Seat Failures— 
Reduce Pulling Jobs— 


styles, Open or Closed 
Types, 1” to 4%”. 


Complete information in 
our 1953 Catalog 


Sold thru supply companies 


FIELD REPRESENTATIVES (Manufacturers Agents): 


H. G. Crider, Ardmore, Okla., Phone 2941 
J. L. Davis, Houston, Tex., Phone MO-4891 


Tom (W. D.) Hulett, El Dorado, Ark., Phone 3-4545 


Available in all sizes and 


John B. Leland, Wheatridge, Colo., Phone Arvada 489R 


Red (L. K.) Martin, Corpus Christi, Tex., Phone 2-5317 


Ellis Garlington, Jr., Tulsa, Okla. 


JOHN N. MARTIN 


MANUFACTURER 


To obtain more information on products advertised see page E-69 


Tel. 4-9415 








LOUISIANA 


* The Atlantic Refining Company has 
established a new oil pay in the East 
Baton Rouge field in the Parish of the 
same name. Its No. 2 Morgan is listed 
as the confirmation well to the No. 1 
discovery. Producing from a perfo- 
rated completion in the interval 9932 to 
50 with a flowing tubing pressure of 
1725 lb, the well was gaged at 195 bb} 
per day through a ¥%-in. choke. 

* In the Pecan Lake area of Cameron 
Parish, the Pan American Production 
Company has completed its 1-A Miller 
Unit for a gas completion in a one 
mile extension of the field. Casing per- 
forations from 12,454 to 61 yielded 
gas at a rate in excess of 1,000,000 ft 
per day with 30 bbl of 48.5 deg distil- 
late through a %-in. choke. 


TEXAS 


* Revival of Spraberry interest may 
stem from the completion of the Inter- 
national Oil Company et al No. 5-43 
Boyd, extending Reagan County Spra- 
berry production one quarter south- 
west. After fracture treatment with 
9000 gal, the well was potentialed at 
1005 bbl per day, gas-oil ratio 1380 
to 1, 40.6 deg oil. 

* The Gulf Oil Corporation has ex- 
tended the Sueise field of Runnels 
County with the Fry sand zone com- 
pletion of its No. 5 Hudson. The well 
was tested at 380 bbl of 45 deg oil per 
day, no water, with a gas-oil ratio of 
442 to 1. Test was through a three- 
quarter-inch choke from perforations 
4455 to 4464 ft. 

* In Franklin County, the Tidewater 
Associated Oil Company has com- 
pleted the No. 1 Ramey unit in the 
fourth pay zone established in the New 
Hope field. Other producing forma- 
tions are the Rodessa, Pittsburg, and 
Travis Peak. The subject completion 
was in the Smackover 12,086 to 12,- 
341. Potential was 210 bbl of distillate 
in 11 hours through a 15/64-in. choke. 
* Cities Service et al apparently have 
discovered a new pay zone in the South 
Cowden pool of Ector County, Texas, 
it was indicated in a drill stem test op- 
posite the Detrital limestone at the deep 
TXL K No. 1 test. 

In the drill stem test between 8270 

and 8298 ft, gas flowed to the surface 
in 27 min. A total of 6785 ft of oil was 
recovered, together with 215 ft of oil- 
and-gas-cut mud. 
* Sapphire Petroleums Limited, Tor- 
onto, and Kenwell Oils and Mines Ltd., 
Toronto, have brought in a new well 
in the Levelland field of Texas. It is the 
ninth producer on their Levelland tract 
of 1953 acres. 

The well, F. O. Masten H-3, the 
Armstrong County school lands, Coch- 
ran County, produced 4% bbl of 25 
gravity oil per hour during a 36-hr test. 
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A JAW CLUTCH TRANSMISSION RIG Is 


NOW OBSOLETE! _ | 




















Catheads 

Sand Line Drum 
Transmission 
Engine Compound 


- High Speed Disc : ‘ : Pump Drive 
. Drum Clutch Air Compressor 
Low Speed Disc Water Pump 


There are no JAW Clutches in the compound drives, transmission or drums of 
a Wilson Giant, Atlas, Titan or Super Titan Rig. No cleaning, no adjustments on 
Air-Tube Disc Clutches...and you do not have to stop the drum to change 
speeds. Investigate these money-making features of Wilson Rigs — Today! Be 
Modern — Buy Wilson! 


The FIRST NAME in DRILLING RIGS! 


WILSON MANUFACTURING CO., Inc. 


THE HOME OF RED IRON WICHITA FALLS, TEXAS, U.S.A. 








EXPLORATION ACTIVITIES 





KANSAS 
* An important gas discovery open- 
ing new reservoirs in Seward County, 
Southwest Kansas, was announced by 
Cities Service in its Holt “B” No. 1. 
Situated in the vast Hugoton gas field 
of the tri-state area of Kansas, Okla- 
homa, and Texas, the discovery well 
flowed at the rate of 17,700,000 cu ft 
of gas daily from the lower Topeka 
limestone formation at a depth of 4200 


ft. This is the first production estab-. 


lished from this formation in the 
sprawling Hugoton field. The new pro- 
ducing horizon is deeper than the regu- 
lar Hugoton gas pay, which is normally 
encountered at 2700 ft. Nearest pro- 
duction from this new zone is in the 
Greenwood area 45 miles away. 

Three other prospective producing 

horizons deeper than the regular Hugo- 
ton pay will be tested before the new 
well is completed. 
* An Arbuckle dolomite test for Kan- 
sas has been announced by Cities Serv- 
ice. The test is Risse No. 1, located in 
Pawnee County. 

Principal objectives are the Lansing- 
Kansas City and Mississippian lime- 
stones, the Viola dolomite, the Simp- 
son sandstone and Arbuckle dolomite, 
with expected total depth of 4760 ft. 

Nearest production to the Cities 
Service test is in the Oro pool, 4.5 miles 
to the east. The well is approximately 
four miles west of Harmony. 

* Cities Service Oil Company is also 
locating an Arbuckle dolomite test in 
Lane County, West Kansas. 

The test is Murphy B No. 1. Nearest 
production is in the Aldrich (Missis- 
sippian) pool, 24 miles to the northeast. 


TEXAS 


* Thirteen miles northwest of Rankin 
in Upton County, Hunt Oil has opened 
up deep Ellenburger production in the 
No. 1 Amaker. Drilled to a total depth 
of 12,127 ft, casing was landed at 
12,013. On production test through a 
%-in. choke, the well flowed 409 bbl 
per day with a gas-oil ratio of 404 to 
1. A prior test of the Wolfcamp in the 
interval 8844 to 8933 resulted in flow 
estimated at a rate of 40 to 50 bbl per 
hour. 

* In Jack County, the Wichita River 
Oil Company has opened a new con- 
glomerate field at the No. 1 Sonora 
Coyle, two miles west of Newport. 
With casing set 5864 and perforated 
5830 to 35, the well flowed 318 bbl of 
oil per day with a gas-oil ratio of 620 
to 1 through a one quarter inch choke. 
*% Cities Service has a second pay at 
the Cummins J No. 1 wildcat strike in 
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Ector County, Texas, 24 miles north- 
west of Odessa. 

On a two-hour drill stem test oppo- 
site the McKee (Simpson) sandstone 
between 8514-8550 ft, 990 ft of free 
oil was recovered in two hours, plus 
570 ft of oil and gas cut mud. 

First pay was reported in a drill stem 

test of the Fusselman (Silurian) lime- 
stone between 7728-7785 ft when the 
well flowed 94.7 bbl of high-gravity oil 
in two hours. A subsequent test in the 
Fusselman between 7788-7834 ft re- 
covered 90 ft of oil and 930 ft of heavily 
oil and gas cut mud. 
* Texas Calgary Company announced 
the completion of its C. A. Hughes No. 
1 in San Patricio County, Texas. The 
well was rated at 125,000,000 cu ft per 
day on open flow test. 

The well uncovered 24 ft of net pay 
around 6900 ft depth. Bottom hole 
pressure was 3050 lb. Formation poros- 
ity was 28 per cent, and permeability 
2900 md. 


OKLAHOMA 


% The Texas Company No. 1 Flowers- 
Johnson Unit, Texas County, has 
shown for an apparent oil discovery 
that, when coupled with another ex- 
cellent test across the state line in Hans- 
ford County, Texas, may give indica- 
tion of a sizable field. Completed in the 
Morrow sand, casing was perforated 
from 6825 to 6855. On the subsequent 
test, the well flowed at 22 bbl per hour, 
41 deg oil, with a gas-oil ratio of 1061 
to 1. 

* The Shell No. 1 Samples, Jefferson 
County, has opened a new pool with 
a Hoxbar completion. This shallow 
completion flowed 294 bbi of oil in 
two and three quarter hours after per- 
forating and treating zone 1638-74. 


PURCHASE GEOMARINE STOCK 


* Texas Instruments Inc. and Geophy- 
sical Service Inc., Dallas, in a joint an- 
nouncement disclosed acquisition by 
Texas Instruments of the remaining 25 
per cent ownership of Geomarine Serv- 
ice Inc. and Geomarine Service Inter- 
national S. A. The purchase was a cash 
transaction with undisclosed terms. 
Seventy-five per cent interest had been 
acquired in April of 1953. 


FLORIDA 


* A new test for the Pollard field of 
Escambia County has been scheduled 
by the Humble Oil and Refining Com- 
pany. The wildcat, No. 1 Pollard Unit 
8, is announced as a 6000 ft test and it 
is expected that zones other than the 
Pilot may be checked. 


LOUISIANA 

* In Iberia Parish, The Shell Oil Com- 
pany has received state permits for the 
drilling of two 15,000-ft wildcat tests, 
These were a part of the 41 drilling per- 
mits that were issued by the State De- 
partment of Conservation of the week 
ending January 16. 

*% The Tidewater Associated Oil Com- 
pany has completed the No. 1 O. T. 
Comeaux as a producer. Tested on an 
11/64-in. choke while flowing from 
perforated interval 11,800 to 11,806 ft, 
gage was for 259 bbl per day with 4, 
460,000 cu ft of gas. This well is situ- 
ated in Acadia Parish, northeast of the 
Northwest Branch field. 

* Phillips Petroleum Company has 
completed a discovery well which 
flowed 301 bbl of oil per day through a 
small choke from one of three indi- 
cated pay zones on an 8700-acre block 
in St. Bernard Parish, Louisiana, 40 
miles southeast of New Orleans. In ad- 
dition to this oil flow from Miocene 
sand at 5856 ft, the wildcat had a cal- 
culated open flow of 17,500,000 cu ft 
of gas per day from another sand at 
7050 ft and also topped an untested 
sand above the completion zone. The 
discovery well, No. 1 State Lease No. 
2220 in Eloi Bay of Chandeleur Sound, 
is 14 miles northwest of Breton Sound 
where Phillips has participated in the 
discovery of four producing fields. 


ARKANSAS 


* Sinclair announced the completion 
of the No. 1 John R. Nelson to open 
a new oil field in Miller County. 
Drilled to a total depth of 7313 ft, and 
dry in the Travis Peak, objective of the 
test, the hole was plugged back and 
casing set and perforated in the Upper 
Gloyd zone from 6108 to 15. In eight 
hours, flowing through a 24/64-in. 
choke the well produced 139 bbl of 43 
deg oil. Gas-oil ratio was 693 to 1. This 
test had a good show in the Hill zone 
also, having recovered condensate and 
gas on test while drilling. 


CALIFORNIA 

* Union Oil Company reported that 
one of its exploratory wells, Spieler 
27-26, located about eight miles due 
east of Coalinga, Fresno County, Cali- 
fornia, is believed to have tapped a new 
pool. 

Formation tests were made of the 
interval 8811 to 8870 ft, and the well 
flowed 36 deg gravity crude oil at 4 
rate:estimated in excess of 1000 bbl a 
day. This is the equivalent of the Leda 
zone, which is productive in the adja- 
cent Guijarral Hills field. 
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“Providing more reservoir revenue . . . through the production of more recoverable oil.” 
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RUNNING TOUR with MEN in the INDUSTRY 





> T. W. G. Thomson, manager of the 
Texaco Exploration Company since 1952, 
has been appointed vice president and 
manager of the company. Thomson has 
been a resident of Canada since 1927. He 
joined McColl-Frontenac Oil Company 
Ltd., now a Canadian subsidiary of The 
Texas Company, as an auditor in 1931. 
He joined the newly-organized Texaco 
Exploration in 1951. He was named act- 
ing manager that year, and manager on 
March 1, 1952. 


> William B. Rodan, who has been dis- 
trict geologist at Abilene, Texas, in charge 
of Pan American Production Company’s 
exploratory activities in West Texas, has 
been transferred to Houston to fill the 
newly created post of assistant superin- 
tendent of the exploration department. 
Rodan is a University of Texas graduate 
and entered the company’s employ as a 
geologist in 1946 in the West Texas Dis- 
trict. 

Coincident with Rodan’s appointment 
in the Houston office, Jack H. Hendrick- 
son, who since 1949 has been employed 
as a geologist in Pan American’s Abilene 





FATHER-SON group at Dallas-Fort Worth Nomad meeting. 
They are: T. C. and W. C. Waldrop, W. W. and Lewis Foster, and 





INITIATED into the Dallas-Fort Worth Chapter of Nomads re- 
cently were: L. L. Rector, Rector Well; W. C. Watson, Daniel 
Orifice and Fitting; T. C. Waldrop, Oil States Rubber; Ray Gor- 
man, Web Wilson; Price Daniel; T. E. Morton, Halliburton Oil 
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office, is promoted to district geologist for 
West Texas and the Abilene area. Hen- 
drickson also received his degree in geo- 
logy from the University of Texas. 

Ray E. Fairchild, who was employed 
by Pan American as a geologist following 
his graduation from the University of 
Missouri in 1950, has been transferred 
from the Abilene office, West Texas dis- 
trict, to the Houston office, where he will 
devote his efforts to research and special 
problems. 


> C. G. Dahm, Hunt Oil Company, is 
new president of the Dallas Geophysical 
Society. Also elected for a new year are: 
J. D. Perryman, Geotechnical Corpora- 
tion, and J. A. Lester, Magnolia Petro- 
leum, vice presidents, and E. J. Stucken, 
Geophysical Service, Inc., secretary- 
treasurer. 


> L. B. (Si) Clark was named special 
representative of The Falcon Seaboard 
Drilling Company. Clark was graduated 
from Tulsa schools and attended George 
Washington University. He began his 
career in the industry with United Supply. 


Globe Oil Tools. 


G. R. and Rollo E. Davidson. At right is Honorable Price Daniel, 
U. S. Senator, and W. C. Waldrop, chapter president. 


> Samuel Katz, geophysicist at Stanford 
Research Institute, has won the 1953 
George Frederick Kunz Prize in geology 
and mineralogy awarded by the New 
York Academy of Sciences. 

Announced last month in New York. 
the award was made for Katz’ paper on 
“Seismic Study of Crustal Structure jp 
Pennsylvania and New York.” 

The prize-winning paper reports three 
years of work performed at Lamont Geo- 
logical Observatory (a branch of Colum. 
bia University) for Air Force Cambridge 
Research Center. Katz spent five years 
with the observatory on a program of re- 
search in geophysics. 


> Lewis K. Sillcox, president-elect of the 
American Society of Mechanical Engi- 
neers, spoke at the mid-year commence- 
ment exercises of Illinois Institute of 
Technology, recently. 

Approximately 300 Illinois Tech stu- 
dents received degrees. 

Sillcox’s topic was “Where Success Be- 
gins.” He is vice chairman of the board 
of directors of New York Air Brake Com- 
pany, New York City. 





i 





Well Cementing; N. A. Tinker, Jr., West Texas Corporation; John 
Wilson, Wilson Manufacturing; E. P. Halliburton, Halliburton 
Company; M. F. Cribbs, Mid-Continent Supply, and W. S. Sease. 
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im Accurate, Consistent, Stable and Reliable 
ridge 
years e 
ofr Logs On Every Run in The Well 
4 the SHARPSHOOTING THIN ZONES MADE PRACTICAL BY “PIN POINT”’ 
nals ACCURACY OF McCULLOUGH RADIATION WELL LOGGER 
iis Exact measurement and definition of any potentially productive interval, thick or thin, 
1 stu- assures “putting the shots where they count” for greater production — more oil! 
board 
Com- 


McCULLOUGH 


RADIATION WELL LOGGER 
with SCINTILLOMETER (SAMMA RAY AND 








HERE’S A GOOD EXAMPLE: HERE ARE REASONS WHY: 


The well completed was in an old field where 1. Efficiency in measuring gamma radiations ap- 
the zones are very thin and many of the sands proaches 100%. 
produce 100% water. An error of a very few feet . Very short length counter. 





in measurements means the difference between suc- 
cess or failure. Ran the McCullough Radiation Well 
Logger with Scintillometer and simultaneously 
recorded a collar log. Collar locations checked with- 
in 6” at 3600’. 


Shot four 1%” burrless holes in five feet of shale 
for W. S. O. On bailing test, there was no fluid rise 
in 19 hours. Proceeded with production perforating 
of 200 plus holes with a 4%” McCullough M-3 Burr- 


om cw bo 


oO 


. More detail in log. 
. Faster logging speeds possible. 
. Calibrated in absolute International Units es- 


tablished by United States Bureau of Standards. 


. Extremely stable equipment. 
. Log accurately repeats itself—running in and 


out of hole. 


. All controls at the surface. 
. Log detail can be varied. 





























ail less Bullet Perforator in the zones indicated by 10. No base line drift; no sensitivity drift. 
; the log between 3633’ and 3770’. There was a 400’ 11. Records all or selected band of entire range of 
fluid rise by the time the last M-3 Gun was fired. gamma radiations. : 
The well was completed as a good commercial 12. Simultaneous recording of collar log. 
producer. 13. Retouching or tracing log not necessary. 
LOG AND PERFORATE — by McCULLOUGH 
THE McCULLOUGH RADIATION WELL LOGGER WITH SCINTILLOMETER (GAMMA 
RAY AND NEUTRON LOGS) IS AVAILABLE IN MOST ACTIVE OIL FIELDS — 
CALL YOUR McCULLOUGH SERVICE ENGINEER FOR COMPLETE INFORMATION 
PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE— ANYTIME 
SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpus 
acc u A LO J G H TOO L c oO M P A N Y Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, Luling, 
0 South Alameda Street, Los Angeles 58, California peaumont, Sherman, Midkiff, El Campo, OKLAHOMA: Oklahoma City, 
405 McCarty Street (P. O. Box 2575) e@ Houston, Texas Guymon, Healdton, Hominy, Wewoka. ARKANSAS: Magnolia. MISSIS- 
John Cable Address: MACTOOL SIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: 
rton EXPORT OFFICE: Los Angeles, California Casper, Cody, Newcastle. CALIFORNIA: Los Angeles, Avenal, Bakersfield, 
>ase, CANADA: Edmonton, Calgary, Grand Prairie, Alberta; Regina, Sask. Ventura. LOUISIANA: Houma, Lake Charles, New Iberia, Shreveport. 
VENEZUELA: United Oilwell Service Co.,S.A.;Carcaras,Anaco,Maracaibo COLORADO: Sterling, NORTH DAKOTA: Williston. UTAH: Vernal. 
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Running Tour 





> I. K. Nichols was appointed division 
geologist for the southern division, Tep. 
nessee Production Company, at Houstop, 
J. S. Collins was appointed division geolo. 
gist for the northern division at Wichita 
Falls. Jess Roach was named district geo. 
logist of the Midland district. C. J. Hip. 








shaw, district geologist, Wichita Falls dis. Baa: 
trict, and William Vrana, district geolo. 
gist of the Corpus Christi district. 
> H. F. Dangberg has been named assist. 
ant production department manager, 
Hancock Oil Company. Beginning as 
: senior petroleum engineer for the com- 
< pany in 1945, Dangberg has worked in 
various positions of the department. 
Lewis G. Weeks Jarvis Garst M. M. Fidlar > Gene L. Scheirman, Shell Oil, has been 
named to head the East Texas section of 
> Lewis G. Weeks, with 34 years of ex- > M. M. Fidlar, Mountain Fuel Supply 1 A ees Ra = Braye Sha 
perience in petroleum geology in many Company’s manager of exploration, has clude: Herb Miller, Amerada Petrol 
parts of the world, has been appointed been named vice president in charge of sien aiaaieene dT A. ta Tae 
chief geologist of Standard Oil Company exploration. Fidlar’s new appointment Reade gr on Dame t isles "Ne =— 
(New Jersey). Until his new assignment, creates a new MFS vice presidency. Fid- tors ca ean Te vert. Hi ble: WT 
Weeks, well known lecturer and author of lar received his PhD in geology at Indiana Pease Lufki 7 Fo - a M. hj T, 
scientific papers on geology, has been the University in 1942. He was assistant state and M.I.R d. Shell Oil, - acme, 
company’s senior research geologist in the — Fe state gas supervisor for the . > ie Sy Oe - 
producing coordination department. As ndiana State department of Conserva- , 
chief geologist he will continue as a mem- tion, 1936-38. He was Indiana district A — a ay eee of 
ber of the exploration division, managed geologist for The Ohio Oil Company for . wow on Sane, Oe — as been 
by G. Moses Knebel. the next five years. oe head to senior pews cum engineer 
Weeks began his geology career in Fidlar went to Rock Springs in 1943 With hea OP ofhe qe tay Oil Com- 
Mexican copper mining shortly after as Mountain Fuel’s senior geologist. He ~ Sa eee, aaa ay, a 
graduation from the University of Wis- became the company’s chief geologist in oe A & M Colles a es eee Mex- 
consin. In 1924 he joined the Jersey Stand- 1945, and manager of exploration in 1951. aa d with Ohi Oi oote 1935 eo 
ard organization in South —— S. » RF. Rood has b 4a Gane we ee come 
fore becoming chief geologist of Standar . F. Rood has been appointed division - "7 
Oil of prom in #1933. Later he was landman of the northeast division, Phil- > John oo ae, Tulsa pices, has 
president of Standard Oil of Bolivia. lips Petroleum Company, which includes pe gent lini is entering the consulting 
districts headquartered at Ardmore and sort’, Specializing im exploration problems. 
> Jarvis Garst has joined Housh Drilling Oklahoma City, Oklahoma, Wichita, Kan- = k ‘Oil Coe as vice president of Deep 
Company and other Housh enterprises as sas, and Evansville, Indiana. He succeeds Dec Ma k wm ag cei Ferguson joined 
geologist. Garst is a graduate of the Uni- J. S. Williams who will handle special oy Sven > om De years a to set up 
versity of Texas. He was employed by work, reporting directly to C. O. Stark, an a or Deep Rock to carry on 
Continental Oil in Mexico for several vice on one Le ye of the eumngenys greatly expanded exploratory activities. 
ears and then went with Plymouth Oil land and geological department. R. N. : . 
a South Texas as district culmea. Richey replaces Rood as division land- » S. A. Berthiaume and J. H. Rambin, Jr., 
During the last five years he has been man for the San Juan division, which em- have becn promoted to assistant general 
in Jackson, Mississippi, as division geolo- braces the extensive San Juan Basin of soy producing department of The 
gist for Honolulu Oil Corporation. New Mexico and Colorado. exas Company. Both men will be in the 
general manager’s offices, Houston. 

G. T. Briggs, assistant division mana- 
ger, Louisiana division, producing depart- 
ment, will succeed Rambin as division 
manager. 

George A. Gammill, division land and 
leaseman, Louisiana division, will ad- 
vance to assistant division manager. He 
will be replaced by T. O. Winn, landman ‘Wines 





P. Carver 


> Paul Carver has been named manager 
of the land department of General Petro- 
leum Corporation. 

Carver succeeds B. A. Otis, who has 
retired after 28 years with General Petro- 
leum. Parke W. Jackson succeeds Carver 
in the post of assistant manager of the 
land department. 

Carver joined General Petroleum in 
1938. He became a lease representative in 
1945. He has served as assistant manager 
since April, 1953. Jackson has been with 
the company since 1919. He spent 20 
years in enginering work, joining the land 
department in 1948. 
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P. W. Jackson 





C. P. Bristol 


» C. P. Bristol, Shell Oil Company area 
manager at Tulsa, Oklahoma, has been 
appointed vice president in charge of the 
company’s Tulsa exploration and produc- 
tion area. Bristol received a degree in 
petroleum engineering. 

He began full time employment with 
Shell in 1931 as a field engineer in East 
Texas and subsequently advanced. In 1944 
Bristol became division manager in the 
East Texas area and three years later was 
appointed chief exploitation engineer at 
Houston. He became production manager 
at Houston in 1950, and was appointed 
area manager at Tulsa last August. 


on the general manager’s staff. 


> John E. Swearingen has been elected 
vice president in charge of production of 
Standard Oil Company (Indiana). Swear- 
ingen joined Standard in 1939 as a chemi 
cal engineer in its Whiting, Indiana, re- 
search laboratories. 

After holding several positions in Stand- 
ard’s research department, he was trans- 
ferred in 1947 to the manufacturing de- 
partment of Stanolind. He became assist- 
ant to the vice president in charge of op- 
erations in 1949 and a year later manager 
of the company’s central division. In 1951 
he was made assistant to the executive 
vice president and elected a director. | 

He was graduated from the University 
of South Carolina. 


> John A. Newman has announced opet- 
ing of consultant offices in petroleum and 
natural gas engineering at 319 Gulf Build- 
ing, Houston, Texas. A graduate of Cor- 
nell University, Newman joined Atlantic 
Refining, immediately after graduation 0 
1944. Two years later he became assoct- 
ated with Shell Oil, and held various post- 
tions in the Houston area. 
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_ alloy steels are used. 
lirec- 
Me e Heat-treatment is precisely controlled 
to insure the best balance of wear-resisting 


at of hardness and shock-resisting toughness. 
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Com- e All machining operations are carried out 
Mex- to the highest standards, including 
ass - “or 

si individual survey of each threaded 
. connection to insure precise joint alignment. 
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1 1951 For the utmost in drill collar performance, be sure 
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you specify Baash-Ross! 
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s post BAASH-ROSS TOOL COMPANY Los Angeles, Houston, Oklahoma City, Odessa, Casper, Canton, New York 
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TOP 

LUBRICATED PLUG VALVE (Fig. 2201) 
Flanged end. Available with 
screwed or bolted glands. Semi- 
Steel valves available for 175 and 
200 pounds W.O.G. Carbon Steel 
Valves available for 150 and 300 
pounds W.P. 


LEFT 

BRONZE “WHITE STAR’? GATE VALVE 
(Fig. 375) For 200 pounds W.S.P. 
Union bonnet with inside screw 
rising stem. Renewable “Powel- 
lium” Nickel-Bronze wedge. Sizes, 
%" to 34”, Solid Wedge; 1” to 3”, 
Double Wedge. 


RIGHT 
CAST STEEL GATE VALVE (Fig. 1503) 
150 pounds. Flanged ends, bolted 
flanged bonnet with outside screw 
ising stem and yoke. Solid wedge. 


Available in sizes 1” to 24”, inclu- 
sive, 
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The life of a valve bears a certain relation to 
the life of the company that produces it. 
Powell has had a solid, oak-like growth for 
over a hundred years. That’s only possible 
because The William Powell Company makes 
dependable valves. 

Today, Powell Valves are proving their 
dependability in a greater variety of installa- 
tions than any other valves in the world. And 
Powell is very likely the leader in research 
as well as development of special valves to 
overcome flow control problem situations. 

All good reasons why PV, for Powell 
Valves, appears on more specifications year 
after year. 


THE WILLIAM POWELL COMPANY 
CINCINNATI 22, OHIO 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


...- 108th YEAR 
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... and DC SIGNAL TRANSMISSION is only available in cated 

THE AMERICAN ELECTRONIC PROCESS CONTROL SYSTEM. “AS” 






“Be” 


Most modern electronic print-out, monitoring and computing equipment is designed 
for DC operation. Until recently it was impractical to integrate these automatic devices “A” 
with instruments that measure process variables. Consequently, complete process ; 
automation was impossible. 


Now—the new American Electronic Process Control System provides the major com- 
patability factor essential to achieve the economic advantages of full process automa- “Be” 
tion: DC signal transmission. 


The instantaneous DC transmission of process variable measurements permits higher 
controller gains that result in a new concept of control performance. At the same time, 
it makes possible the efficient “electric nerve center’ so essential to the low-cost aa 
operation of the ultra modern plant of today and the standard plant of the future. In 
short, the American Electronic Process Control System provides the only practical 
foundation for integration of... 





“B:” 
1. AUTOMATIC LOGGING — the continual listing of operational data in tabu- 
lated digital form. 
2. AUTOMATIC MONITORING — the centralized supervision of all measured 
criteria for maximum safety and efficiency. 
3. AUTOMATIC COMPUTING — for precise accounting and engineering analy- 
sis at highest speed and lowest cost. Ushers in the fully automatic plant 
with completely automatic product analysis and control. it 
In addition to this unique versatility, the American Electronic Process Control System out 
offers improved quality of control—tighter control that opens the way for a reduction 800 
in the size of process equipment and consequently a lower capital investment for a C 
given through-put. Furthermore — simplified communication — with two-wire DC fror 
signal transmission lines that are unaffected by induced alternating currents and vary- tion 
ing line resistance, the cost and complexity of present systems will be vastly reduced. witl 
eT : When you select process control equipment, basic considerations are performance, disc 
initial installed cost, reliability, maintenance, and flexibility. The advanced design and the 


operation of all instruments in the American Electronic Process Control System assure by ' 
> complete satisfaction on every count. Convince yourself. Write for Catalog No. 164. the 
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ccc} A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT W 

On, 1 | 
sels MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ I 
< M ?3| SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX” AND ‘LOAD LIFTER’ the 
—— CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. EC 
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DIGEST of NEWS and COMMENT 
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Additives—Good or Bad? 
“*Tis so!” —“’Tain’t, neither!” 
Such may be the irreducible mini- 

mum of words to describe the differ- 
ences of opinion on the “raging” ques- 
tion of whether or not additives, in this 
case tricresyl phosphate, are or are not 
good when used in motor fuels for 
automotive engines. 

In two papers given before the 
Society of Automotive Engineers in 
Mid-January, two well known and 
reputable research organizations dif- 
fered widely in the conclusions they 
draw from experimental work in com- 
batting spark plug fouling and preigni- 
tion in automotive engines. Giving 
these outfits the designation of A (Shell 
Oil) and B (Standard Oil Develop- 
ment), some of their differings are indi- 
cated by these statements: 

“A:” “There is currently a definite 

spark plug fouling problem.” 

“B:” “Preignition and spark plug foul- 
ing do not appear to be pressing 
problems in current engines.” 

“A:” “* * * * Reported that tests on 
30 cars in normal service showed 
that 95 per cent gave preignition 
on commercial fuels.” 

“B:” Preignition is a limiting factor 

in determining car octane re- 

quirements in less than 7 per cent 
of all cars.” 

“TCP is effective in eliminating 

or minimizing both spark plug 

fouling and preignition.” 

“B:” “Cars operating on the fuel con- 
taining tricresyl phosphate (TCP) 
gave: a. Less wild ping; b. higher 
detonation requirements; c. 
greater power loss; d. poorer fuel 
economy; e. no advantage in 
spark plug life.” 

In statements from others it came 
out that valves are damaged “after 
8000 miles” of operation with TCP. 

Conclusions may not be drawn safely 
from these brief and scattered quota- 
tions, unless these data are associated 
with the context in each case. But the 
discussion certainly goes far to prove 
the correctness of the conclusion given 
by “B” group that “The importance of 
the problem caused by combustion 
chamber deposits certainly justifies 
work to develop satisfactory additives 
to combat these problems.” 


x * * 


Wanted — More Engineers 
Industry needs more engineers than 
the colleges are turning out, says the 
ECPD, (Engineers’ Council for Profes- 
sional Development) and that body 
means to “do something about it.” 


Refining and Petrochemical Edition 


A training program was instituted 
last year at Cincinnati for nearly 300 
students and plans are to do the same 
thing in five other locations this year. 
Efforts are to be made, including cir- 
culation of a new booklet “Engineering 
—A Creative Profession,” to high 
school students, along with counsel to 
every high school in the U. S. and 
Canada to induce students to take up 
engineering. Present practicing engi- 
neers in the middle and lower brackets 
fear this may bring in so many new en- 
gineers that salaries will be “revised 
downward,” but the Council points the 
heavy demand for engineers and the 
present prospects for industrial expan- 
sion as indicating that some such course 
must be followed to supply industry 
with the required number of trained 
engineering personnel. 


xk k 


Ethylene Oxide 


A new process of making ethylene 
oxide by air oxidation of ethylene bids 
fair to reduce costs of this important 
petrochemical. It eliminates chlorine as 
indirect oxidation agent and gives very 
high yields. One plant operating in 
France (Naphtachimie, Lavera, 
France), designed by process develop- 
ers, Scientific Design, Inc., has already 
exceeded design capacity of 17MM 
lb per year. New plant being designed 
“for a major chemical company” in 
Texas. Like the refining industry has 
been for years, process advances are 
obsoleting commercially operating pro- 
cesses before the. equipment wears out, 
or old plant can be amortized. 


x © 


Italian Refinery Operating 

The new Condor refinery at Rho, 
near Milan, Italy, has just completed 
its trial run and is on stream, with a 
rated capacity of 1,800,000 tons (12,- 
500,000 bbl) per year. Stone and Web- 
ster Engineering was process and basic 
design engineers, E. B. Badger and 
Sons, Ltd., of London, S. and W. sub- 
sidiary, management and construction 
heads of the project. 


x *k * 


Sioux Buys Refinery 


The Cooperative Refinery at New- 
castle, Wyoming, has been bought by 
Sioux Oil Company, says its president, 
C. F. Harshfield. This boosts Sioux’s 
total refining capacity to 500 bbl of 
crude per day. 


THE PETROLEUM ENGINEER, February, 1954 


Chemical Pipe Lines Next? 


For more than a generation the pe- 
troleum industry has used tankers to 
move large amounts of crude and re- 
fined products. Now the chemical, in- 
cluding petrochemical industry, goes 
one better and converts or builds tank- 
ers for liquid chemicals. Two or three 
petroleum tankers have been rebuilt for 
this purpose; now comes Bethlehem 
(Steel) Shipyards and builds outright an 
ll-compartment tankship Marine 
Transport Lines, (NYC) who charters 
it before launching to Dow Chemical 
to carry organics, and inorganics from 
Freeport, Texas, to East Coast deliver) 
centers. 

Special materials are used in com 
partments; rubber lining for hydro- 
chloric acid; nickel-clad steel for caustic 
soda, with nickel valves, piping, pumps. 
No chemicals touch the vessel's shell, 
the annular space may be in water bal- 
last or in Grade A petroleum product 
transport. Segregated piping, venting 
and arrangements are used, to prevent 
contamination of products. New chem- 
ical ship is nearly 200 yards long, 37'2- 
ft deep, 23,440 tons, carries 118,000 
bbl liquids, 7700 shaft horsepower. 
Now, we’re getting somewhere! 


x xx 


Electrolytic Regeneration 

Three plants for the electrolytic re- 
generation of wash caustic have begun 
operation recently, under the Ameri- 
can Development Corporation (ADC) 
process, J. H. Salmon president, an- 
nounces. These plants are at Sun Oil, 
Sarnia, Ontario; Leonard Refineries, 
Inc., Alma, Michigan, and Raffineries 
Francaises de Petrole, de L’Atlantique, 
Donges, France. 


x *k * 


Limit Oil Shale Work 


Argument against extension of Syn- 
thetic Fuels Act is gaining momentum 
Interior Secretary McKay said work at 
Rifle, Colorado, will be discontinued 
on large-scale refining of shale oil, 
pointing out that original concept of 
Bureau of Mines’ policy was to drop 
research and development work as soon 
as they reach competitive status in pri- 
vate industry. Bill was proposed in 
1948 for $350,000,000 loan to build 
synthetic fuel plants. Under this Act, 
some $87,000,000 has been appropri- 
ated since 1944 for research. The B of 
M appropriation in fiscal 1954, which 
ends June 30, was only $4,500,000. 
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Digest of News and Comment — 2 


Refining and Petrochemicg| 





More Platinum Catalyst 

American Cyanamid plans to build 
a $1,500,000 platinum catalyst plant 
at Willow Island, West Virginia, ac- 
cording to a Certificate of Necessity 
issued to the company that granted quick 
tax amortization for part of the sum at 
65 per cent, about 16 per cent of it at 
50 per cent write-off. The catalyst will 
be sold for “petroleum refining,” that 
is, assumedly, catalytic reforming of 
light hydrocarbon fractions. 


xk 


Ethylene From Oil Gas Yet 


Did Semet-Solvay, branch of the Al- 
lied Chemical and Dye tree, “pull a 
fast one” when it designed and built 
(via Lummus) an ethylene and poly- 
ethylene plant where the olefin is ob- 
tained from fuel oil instead of from 
light (natural gas or refinery “waste” 
gas) hydrocarbons? That is what has 
been done at S.-S.’s new plant at Tona- 
wanda, New York, periphery of Buf- 
falo. That company follows the chem- 
ical industry’s open-mouth policy of 
admitting that the plant is operating as 
of the first of ’54, then feels it has al- 
ready said too much, clams up. 

Twenty million pounds of polyethyl- 
ene per annum is the projected goal 
of this plant, say officials. For combin- 
ing with petroleum waxes, where nar- 
row melting point range is advantage- 
ous; emulsion-based and _paste-type 
polishes (shoe shines coming up!) are 
among the uses, and P-E gives cost and 
property advantages over some vege- 
table waxes. 


x*ek 


Atomic ‘‘Water Boiler’’! 


Look at the amount of safeguarding, 
insulation, protection needed to boil a 
gallon or two of water, H,O to the 
chemist, via atomic reactor heat! 
Standard of California’s Research and 
Development subsidiary announces a 
“nuclear chain reactor” or “pile” at 
Livermore, California, research station 
for AEC. The installation — “A steel 
sphere, 1 ft diameter, containing a 
uranium sulfate solution in water, the 
uranium content enriched by additional 
isotope U?*5—imbedded in a stack of 
graphite bars — set in a (cylindrical) 
steel tank 5 ft diameter by 5 ft high — 
surrounded by several inches of lead to 
stop radiation escape — the whole en- 
closed in a concrete wall 3 ft thick!” 

This reactor has two cadmium con- 
trol rods, to maintain the reactor at the 
power level wanted; two boron rods are 
installed, to shut off the reactor or for 
“emergency control.” Again, if the re- 
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action “runs away” it produces so much 
heat that the water boils over into a 
drum, stopping automatically the chain 
reaction. Unit operates at 100-w power, 
giving a billion thermal neutrons per 
square centimeter per second for ex- 
perimental work; power can be boosted 
to 2000 w if wanted in future. What is 
a “thermal neutron?” Wish these scien- 
tists would speak U.S. English, for 
once. 


xx** 


To Get ‘‘Double O”’ 


Stanolind Oil and Gas Company has 
hired The Lummus Company, well 
known refining and petrochemical en- 
gineers, to study and report on the phys- 
ical condition of the plant of Carthage 
Hydrocol at Brownsville, Texas, closed 
recently and apparently not to be open- 
ed under its previous management. If 
this report is favorable,—it will require 
several months— it will then take sev- 
eral months more to put the plant into 
condition for operation, should Stano- 
lind decide to buy the property. 

It is remembered that Stanolind built 
and operated a chemical concentration 
plant near the Hydrocol plant, for 
the purpose of recovering the various 
alcohols, aldehydes, acids, ketones, etc., 
formed as byproducts of the processing 
at Hydrocol, where natural gas was 
converted to heavier hydrocarbons and 
these oxygenated organic chemicals. At 
earliest it should be well into 1954 be- 
fore any decision is made on the pur- 
chase plan. 


x**r 


Tariffs — and Troubles 

A national “set-to” over whether or 
not tariffs on imported chemials shall 
be lowered, raised, or ignored is a black 
cloud forming on the 1954 horizon for 
the Federal Tariff Commission, The 
Federal Congress and the chemical in- 
dustry. The Manufacturing Chemists 
Association (MCA) and the Synthetic 
Organic Chemical Manufacturers Asso- 
ciation are both marshalling forces to 
present their cases to the Congress to 
induce that body to maintain what the 
chemical industry considers adequate 
protection. 

Already SOCMA, led by President 
C. R. Wagner, is presenting a stupend- 
ous report to the Randall Commission 
on foreign economic policy. The MCA 
led by President W. C. Foster, con- 
tends that any tariff revisions should 
be made on the basis of individual 
products or related groups of products, 
not “across the board” (by implication 
at least). 
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More ‘‘Cats’’ for Australia 


Construction of a cat cracker—proc- 
ess unannounced—and eventually a 
catalytic polymerization unit is sched- 
uled in 1954, for the Geelong (Aus- 
tralia) refinery, “out of Melbourne, 
‘crost the Bay,” will add materially to 
the down-under Aussies’ capacity for 
production of better motor fuels, petro- 
chemical intermediates and _ similar 
products for home consumption, 
Crudes reportedly will come from Seria 
field, British Borneo, production, also 
from Middle East sources, it is said, 
Units include feed preparation, the cat 
cracker proper and cat poly. Charge 
capacity is stated as 650,000 tons per 
annum, or, at 7 bbl per ton, and annual 
throughput of 4,550,000 bbl which 
reads 15,000 bbl daily, approxi- 
mately. 

This sounds like more possible outlet 
for Iranian crudes, if and when AIOC 
gets that flowing out of Mossadegh’s 
desert. With a new plant going up at 
Cockburn Sound, West Australia using 
21,000,000 bbl, and others elswhere, 
that country’s present outpue of only 
15 per cent of its domestic petroleum 
products requirements will receive a 
decided boost. 


x*k 


DMT Plant Underway 


Dimethyl terephthalate—from para- 
xylene—will be synthesized in a $4, 
000,000 plant at Burlington, New Jer- 
sey, by Hercules, to supply British-Ca- 
nadian-operated ICI Terylene plant at 
Millhaven, Ontario, with 12,000,000 
lb per year. Plant building is beginning 
right away. DMT will be made by a 
new direct oxidation process developed 
recently at cost of $1,500,000 by Cali- 
fornia Research Corporation. Plant is 
to be operating by May, 1955, and will 
supply other foreign Terylene manu- 
facturers in countries other than Can- 
ada with dimethyl terephthalate. 


= © * 


Dacron for M’Lord 


Prospects for Dacron fiber output 
are upped by manufacture of paraxy- 
lene in 98 per cent or higher purity by 
Phillips’ Big Spring, Texas, plant. Tak- 
ing the raw fraction from Cosden Pe- 
troleum’s refinery across the fence, the 
forbearer of terephthalic acid and Da- 
cron is purified and recovered by a sys- 
tem of continuous fractional crystalli- 
zation to separate it from ortho and 
metaxylene and other “impurities” pres- 
ent. Raw material comes from Cosden’s 
Platformer-Udex unit, reforming low- 
grade naphtha. 
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—Shell Oil Company, Houston. 


LARGEST PLATFORMER in commercial operation anywhere in the world has a design capacity of 
16,000 bpsd for motor fuel production and 13,000 bpsd for aromatics. Catalytic processes are now essential in 
modern refinery operations, and petrochemical processes. 





Part 2 





Development of Petroleum and Petrochemical Processing 


Research foundations of modern petroleum processing and chemical manufacture 


BENJAMIN T. BROOKS* 





RESEARCH work as a foundation 
for many modern processes of refining 
is in many cases related closely to re- 
search leading to the manufacture of 
chemicals from hydrocarbons. Much 
work along both lines has been done 
simultaneously, and to a large degree 
independently. Both draw, however, 
upon the ever increasing reservoir of 
the fundamental chemistry of hydro- 
carbons, and the oil and gas industries 


*Chemical consultant. 


EXCLUSIVE 





This article outlines and empha- 
sizes the fundamentally important 
scientific discoveries that laid the 
groundwork and became the foun- 
dation stones of present and fu- 
ture process advances that have 
made the oil and allied industries 
leaders in industrial development. 
The author shows the basis for re- 
search progress, the effect of fun- 
damental researches and findings 
on practical, applied technology. 
He points out the far-reaching re- 


sults of the work of Midgley, Lov- 
ell, Whitmore, Ipatieff, of Curme, 
Fischer and Tropsch in the effects 
on process development for mak- 
ing better automotive, aviation, 
and other fuels, and the complete 
dependence of the industry on prac- 
tical experimentation based on 
fundamental research’s findings. 

The third article in this series, 
discussing further petrochemical 
advances, raw materials, etc., will 
appear in an early issue. 
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ETHYL ALCOHOL AND ETHER WERE EARLY PETROLEUM SYNTHETICS ....., 














» > VIN’ 
supply the raw materials for synthetic foreshadowed by the research of today. Gomberg Chlorine-Water siders, 
products. It is equally true that most inven- Reaction the dir 

tions cannot be made or industrial It is also of interest that the chloro. compa 

Timing of Discoveries and processes be carried out successfully | hydrins and corresponding glycols had uccess 

New Processes before their time, i.e. before other long been known but the chlorine. ra of 

Research is the process of expanding necessary factors are worked out or the water method used industrially since and fir 
known scientific knowledge. It is very economics of the process permit profit- the early 1920’s was a discovery by M. them, 

often a race by different individuals or able operation. Two cases well illustrate Gomberg® during World War I and and hi: 

groups in making the next advance, this. The conversion of ethylene to directly due to the fact that until the able to 

which is one of the fascinations of such ethyl alcohol and ethyl ether by sul- sulfur chloride method of making new Pp 

work. One conspicuously successful in- furic acid was simple chemistry dating mustard gas was developed by Pope sales, 2 

dependent inventor of chemical proc- back over a hundred years to the time and Levinstein, ethylene chlorohydrin Proj 
esses, the late Carleton Ellis, was quick of Michael Faraday, and in 1897 was the only raw material known from turing 
to perceive the trends of research and _—‘ Fritzsche attempted the industrial § which mustard gas could be made. Al. matter 

invention and, with a good imagination, manufacture of ethyl ether in this way, though ethylene glycol is now also survey. 
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DR. GEORGE O. CURME, vice THOMAS MIDGLEY, JR., pi- DR. CECIL E. BOORD, Re- WHEELER G. LOVELL, di- si 
president of Chemicals Research oneer in the study of engine search Professor of Organic rector of Automotive Products severa 
of Union Carbide and Carbon knock and the discoverer of the Chemistry, Ohio State Univer- Research, Ethyl Corporation. the bt 

Corp. The research foundations value of tetra-ethyl lead. “More sity; since 1925 active in the “The usefulness of a hydrocar- 

of Carbide’s pioneering manu- and more research of the fun- synthesis of hydrocarbons, co- bon fuel to produce useful power that t 
facture of chemicals from hy- damental type will be neces- operating with Lovell in study in an internal combustion engine uct ¥ 
drocarbons has been under his sary,” said Midgley. of engine knock; now engaged in depends not upon heating value, live 1 
direction. study of hydrocarbon oxidation. but molecular configuration.” ethyl 
stead 

Some of the Men Who Pioneered in the Synthesis of Hydrocarbons and Their Utilization se 

high, 

cumst 

acted quickly and obtained a large being particularly favored by the alco- made from other raw materials, the in- — 
number of patents and was a frequent hol tax situation.* He made ethylene dustrial importance of the many prod- for n 
contender in patent interferences. by cracking petroleum oils and re- ucts derived from ethylene chloro- the r 
Most research is a logical development moved propylene and other light ole- hydrin, including the glycol, ethylene nonb. 
from earlier work, which tempts some _fins by their reaction, with much tar _ oxide, glycol ethers and a score of other the f. 
critics to characterize such advances formation, with concentrated sulfuric products, enables one to say without chem 
as “me too” researches. It is seldom, acid. The successful production of syn- exaggeration that the chlorine-water long | 
however, that a discovery is what the thetic ethyl alcohol, and ethyl ether as reaction discovered by Gomberg is the stanc 
Germans call ‘“‘bahnbrechend” or a by-product, came much later, 1930, most important single reaction in the seldo 
highly original and opening up quite after the art of cracking was well ad- whole field of the manufacture of the t 
new fields. A few discoveries are more vanced, the separation of ethylene chemicals from hydrocarbons. impo 
or less accidental, but Pasteur once re- from propylene and other olefins ac- In connection with the matter of the perie 
marked that accident benefits only the complished by distillation methods and timing of inventions and new processes who 
one who is prepared to understand it the recovery of sulfuric acid was it may be noted that the history of alwa’ 
and act upon it. greatly cheapened by improved meth- modern industries is packed with in- after 
It is this logical sequence of re- ods. Similarly the first industrial at- stances of the impact of new develop- dem< 
search which so frequently results in tempt to make ethylene and propylene ments in one industry profoundly af- = 
patent interferences, for example the glycols from the olefins and hypochlor- fecting one or more others. This is gues: 
four-party interference in the case of ous acid (1917), gave a mixture of the probably why bankers and those who sales 
dewaxing and removing asphalt by two glycols,® the first industrially prac- play the stock market find it so diff- oxid 
liquid propane, and the five-party in- tical method of separating ethylene cult to follow the changing patterns in hese 
terference in alkylation by chemical from propylene being that of Haynes the industrial kaleidoscope. This 1s side 
reagents. Tomorrow’s inventions are and Curme (1923).'° sometimes difficult even for the in- subs 
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siders, as illustrated by the fact that 
the director of research of a chemical 
company which has been outstandingly 
successful in producing a large num- 
ber of chemicals from hydrocarbons, 
and finding new markets for many of 
them, told the writer recently that he 
and his research staff had never been 
able to predict correctly which of their 
new products would have the largest 
sales, and that a few had been “duds.” 

Propitious timing of new manufac- 
turing undertakings is not altogether a 
matter of market statistics. Market 
surveys are sometimes the refuge of 
the timid or the ultra conservative, and 
have probably stifled many a potential 
new enterprise. The case of ethylene 
glycol and the series of compounds 
related to it indicate how misleading 
surveys Of established markets can be. 
Up to the early 1920’s it was known 
that a small amount of ethylene glycol 
could be used as the dinitrate with 
nitroglycerine in making low-freezing 
dynamite. There was practically no 
established market and this was equally 
true of ethylene oxide, glycol ethers 
and a score of other now well known 
related products. 


In fact the company that pioneered 
the manufacture and sale of these prod- 
ucts never made a product for which 
there was an established market for 
several years, until about 1930, when 
the business had become so profitable 
that the risk of manufacturing a prod- 
uct which had a known and competi- 
tive market was undertaken. This was 
ethyl alcohol, made from ethylene in- 
stead of from molasses. It should be 
pointed out however, that for the in- 
dustrially new products the profits were 
high, as is usually the case in such cir- 
cumstances, protection being secured 
by secrecy in manufacture and to some 
extent by patents. Probably the reason 
for much of the secrecy surrounding 
the manufacture of chemicals from 
nonbenzenoid hydrocarbons is due to 
the fact that in many cases the basic 
chemical reactions are simple and have 
long been known. Under these circum- 
stances broad patent protection can 
seldom be secured and the details of 
the technical “know how” become all- 
important. This information and ex- 
perience is very costly to the company 
who pioneers a process and there are 
always many others ready to follow, 
after the pioneer has _ successfully 
démonstrated the value of it. 


Incidentally it may be noted that 
guesses or market surveys of probable 
sales of ethylene glycol and ethylene 
Oxide, made since 1930, have often 
een wrong, erring on the conservative 
Side, for the industrial uses for these 
substances have been multiplied by cor- 


VINYL CHLORIDE, PRUSSIC ACID, PHENOL SYNTHESIZED ........... 


relative research in other industries. 

More often the timing of new enter- 
prises follows events creating new de- 
mands. Thus it was originally the ef- 
fort to use the surplus stocks of nitro- 
cellulose after World War I which led 
to low viscosity nitrocellulose and the 
rapid adoption of nitrocellulose lac- 
quers. This created large new demands 
for acetone, methyl ethyl ketone, 
methyl isobutyl ketone, butyl and amyl 
alcohols and their acetates, and other 
solvents. Another example of interest is 
furnished by the vinyl chloride poly- 
mers, which have been known since 
1872 and were well described by Os- 
tromislenski in 1912. Manufacture on 
a large scale came with the growth of 
the plastics industry. Thus the basic 
foundation of the vinyl plastics was 
laid many years ago but their practical 
adaptation as useful plastics required 
much further research on co-polymers 
having modified properties, plasticizers 
and mechanical treatment. 

Vinyl chloride was made many years 
ago from ethylene dichloride by elimi- 
nation of hydrogen chloride, and from 
acetylene by the addition of hydrogen 
chloride. But although these simple re- 
actions were old, the determination of 
optimum reaction conditions, proper 
apparatus, instrumentation, purifica- 
tion, et cetera, required much further 
work, as is usual in such cases. 


It was indicated above that the 
prompt advances from research results 
often led to patent interferences, but it 
is of interest that there is sometimes a 
curious and considerable time interval 
between the discovery of certain key 
facts and the first industrial applica- 
tions of such discoveries. The reasons 
for such time lags are not always dis- 
cernible, although every competent re- 
search group turns out more new things 
of value than the supporting company 
can utilize promptly. 

For example it was well known dur- 
ing World War I that ammonia was 
catalytically oxidized by air, in the 
presence of a platinum catalyst, to 
oxides of nitrogen (or nitric acid). Ox- 
ides of nitrogen and methane at high 
temperatures yield hydrocyanic acid, 
and that a mixture of methane, air and 
ammonia gives good yields of HCN, 
using a platinum catalyst at high tem- 
peratures was discovered in 1930.1 A 
recent patented improvement relates to 
the use of nearly pure methane or gas 
containing not over 7.5 per cent ethane. 
However, a full twenty years elapsed 
between the initial discovery and its 
industrial installation, even though the 
cost of hydrocyanic acid from cyanides 
remained high throughout this period. 
The large demand for HCN for the 
manufacture of acrylonitrile for syn- 
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thetic textiles and GRN rubber has evi- 
dently caused the industrial use of this 
process, coupled with the catalytic re- 
action of HCN with acetylene to give 
acrylonitrile. The manufacture of acry- 
lonitrile from ethylene oxide and HCN, 
followed by decomposition with loss of 
water, is not likely to survive. 
Another interesting case of delay o: 
slow research progress is that of the 
recently industrialized oxidation of 
cumene and cymene by air to the ter- 
tiary hydroperoxide and the acid cata- 
lyzed hydrolysis of the latter to phenol, 
or p. cresol from cymene, and acetone. 
Earlier workers,’® (1940-1942) oxi- 
dized cymene by air at about 140 deg 
to methyl acetophenone and cumic 
acid. They observed the formation of 
the hydroperoxide but they were after 
the other products and evidently over- 
looked the much more valuable prod- 
ucts made from the hydroperoxide. 
The new phenol-acetone process was 
industrialized by others ten years later, 
1952. Methyl acetophenone, an objec- 
tive of the earlier process, is now a re- 
latively minor by-product of the new 
phenol-acetone process. 


Research From Automotive 
Engine Study 

Compulsion of events in profoundly 
affecting petroleum processing was dis- 
cussed in the first article of this series 
in connection with the drastic changes, 
mostly credited to better engineering, 
brought about by the rapid growth of 
the automotive industry. The same fac- 
tor was a powerful stimulus to research 
along many lines. One line of investiga- 
tion thus stimulated was the study of 
engine performance and particularly 
the question of engine knock. This re- 
sulted in the discovery of the anti- 
knock value of tetraethyl lead by 
Thomas Midgley, Jr.,1* and TEL re- 
mains the most effective additive for 
suppressing engine knock. These early 
investigations started a chain of re- 
searches here and abroad which are 
still in progress. A few of them are in- 
dicated in the following discussion. 

It was noted during World War | 
that straight run gasolines from cer- 
tain crudes had less tendency to knock 
and was better as aviation fuel than 
other gasolines.14 Some years later 
(1927) the high anti-knock value of 
2,2,4.trimethyl pentane or “isooctane” 
was discovered and its use as an anti- 
knock standard recommended by Gra- 
ham Edgar.® These facts led directly to 
a study of the anti-knock values of all 
the hydrocarbons boiling within the 
ordinary gasoline range. This work in- 
volved the synthesis of nearly 300 pure 
hydrocarbons and is still going on and 
now includes the olefins. This has 
largely been the work of Dr. Cecil E. 
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TEL AND HYDROCARBON OXIDATION 


Boord and his assistants as regards the 
synthesis of these hydrocarbons, and 
Wheeler G. Lovell and his associates in 
the study of their engine performance. 
This work in turn led to a vast amount 
of research on the theory and chemical 
mechanism of the oxidation of the hy- 
drocarbons in automotive engines, and 
the function of TEL, and other knock 
suppressors and knock promoters. 

Study of the oxidation of hydrocar- 
bons has been greatly extended in re- 
cent investigations by Boord and his 
associates as applying not only to 
motor fuel but also hydrocarbons used 
as fuel in jet engined planes. Two 
schools of thought have developed in 
the course of these oxidation studies, 
one group headed by English authori- 
ties have employed kinetics in inter- 
preting the results of oxidizing simple 
hydrocarbons such as methane and 
ethane. 

The other group has been interested 
in discovering what the initial and in- 
termediate products are in the oxida- 
tion of more complex hydrocarbons. 
The latter group have carried out a vast 
amount of research in this field and in- 
cludes scores of men who have done 
important work. E. W. J. Mardles sug- 
gested in 1931 that alkyl hydroper- 
oxides were first formed in the combus- 
tion of motor fuels. A. D. Walsh indi- 
cated that the initial oxidation product 
in the combustion of 2,2,4-trimethyl- 
pentane, or “isooctane,” was the hy- 
droperoxide formed at the tertiary C-H 
group. Evidence of the formation of 
alkyl hydroperoxides, R-O-OH, in in- 
ternal combustion engines has recently 
(1953) been furnished by Malmberg, 
and the series of intermediate products 
of the oxidation of particular hydro- 
carbons is being investigated by C. E. 
Boord and his associates. 


Other Researches 

Other researches of particular im- 
portance in this field include those of 
H. A. Beatty, G. Edgar, F. F. Rust, W. 
E Vaughan, M. R. Barusch, J. R. 
Puyne, Per Frolich, N. C. Robertson, 
P. Wiezevich, and the English workers 
W. A. Bone, D. T. A. Townend, A. 
Egerton, and D. M. Newitt. 


The partial oxidation of hydrocar- 
bons, industrially, started with the oxi- 
dation of natural gas mainly to formal- 
dehyde and methanol in 1927 at Tal- 
lant, Oklahoma, in a plant of the Cities 
Service Company.'? More recently the 
partial oxidation of propane and bu- 
tane mainly to formaldehyde, acetalde- 
hyde, acetone, propylene oxide, me- 
thanol, n-propanol, acetic, propionic 
and butyric acids, is now carried out 
by the Celanese Corporation in two 
plants in Texas and another in Canada. 
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The production of formaldehyde from 
this source in the U. S. now exceeds 
that from all other sources. 

The study of motor fuels led to con- 
siderable investigation of the autoxi- 
dation of cracked gasoline with the 
formation of so-called gum. Here also 
the formation of peroxides was found 
to be the initial step in the process. 
During World War I it was learned 
that certain substances strongly in- 
hibited the autoxidation of certain alde- 
hydes, and in the middle 1920’s a 
variety of excellent anti-oxidants were 
found which effectively inhibit the 
autoxidation of cracked gasoline, and 
subsequently such gasolines no longer 
required drastic refining methods to 
minimize gum formation during stor- 
age. 

Need for high octane engine fuel for 
airplane engines was much more press- 
ing than that for ordinary automotive 
engines. The work of Midgley and 
Boyd,'* G. Edgar, H. A. Beattie, C. E. 
Boord, W. G. Lovell and others showed 
at a comparatively early date that cer- 
tain hydrocarbons had very high anti- 
knock values. “Iso-octane” or 2,2,4.- 
trimethyl. pentane and “triptane,” or 
2,2,3-trimethylbutane were at the top 
of the list. There were good and suffi- 
cient reasons why the aviation fuel 
problem could not be solved merely by 
the use of large additions of tetraethy] 
lead. “Isooctane” and “‘triptane” were 
greatly desired for blending in aviation 
fuels and considerable effort was made 
to find practical methods for the syn- 
thesis of these hydrocarbons. In the 
case of triptane no good process for its 
production was found, but some “iso- 


octane” was produced industrially by 
the polymerization of isobutylene and 
hydrogenation of the diisobutylenes, 
but the potential production of isooc- 
tane in this way was quite inadequate. 


Alkylation 

Prior to the outbreak of World War 
If severaleresearch groups were work- 
ing independently along lines which 
were to culminate in 1939 practically 
simultaneously in the discovery of al- 
kylation, mainly of isobutane and bu- 
tenes to give a mixture of saturated 
branched chain octanes and other hy- 
drocarbons having a very high octane 
value. This is now of course a familiar 
story. The research background is not 
so well known. 

The discovery was being approached 
along several different lines. It had long 
been known that aromatic hydrocar- 
bons were alkylated by olefins and by 
alkyl halides by means of aluminum 
chloride or concentrated sulfuric acid. 
In 1927 Ormandy and Craven" dis- 
covered the formation of saturated hy- 
drocarbons, so-called hydropolymers, 
from pentenes by the action of concen- 
trated sulfuric acid, an observation 
later confirmed and considerably ex- 
tended by Ipatieff and Pines. In 1935 
Ipatieff and Grosse’! described the 
alkylation of isoparaffins by olefins by 
means of aluminum chloride, and they 
are usually credited with this discovery. 

Industrial alkylation of isobutane 
was not started however until after the 
publication of the fact that concen- 
trated sulfuric acid was an effective re- 
agent for this purpose, this being pub- 
lished in 1938 and 1939 in two memor- 
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able papers by S. F. Birch, A. E. Dun- 
stan, F. A. Fidler, F. B. Pim and T. 
Tait.2 It was subsequently revealed 
that G. H. Visser, in the Shell labora- 
tory in Holland, was working on this 
type of alkylation three years before, 
in 1936. In the patent interference pro- 
ceedings which followed, it appeared 
that five different companies were do- 
ing work along this line in 1939, or 
before. Also in 1936, F. E. Frey and 
H. J. Hepp’ described the thermal al- 


kylation of propane and isobutane by’ 


ethylene, operating at high tempera- 
tures and pressures. 

In 1946 there were 60 alkylation 
plants in operation, 32 employing sul- 
furic acid, 27 using hydrogen fluoride 
and one the aluminum chloride 
method. Alkylate remains one of the 
major essential components of high 
octane aviation gasoline. 

These alkylation processes required 
great quantities of isobutane, some of 
which was separated by highly efficient 
fractional distillation of natural bu- 
tanes, but it is also made by the iso- 
merization of n-butane by aluminum 
chloride, the research foundations of 
this process having been provided long 
before in the study of aluminum chlor- 
ide as a catalyst in hydrocarbon re- 
actions. 

The alkylation of aromatics by ole- 
fins, formerly of little interest, is now 
industrially of great importance, ben- 
zene being alkylated with ethylene to 
ethyl benzene, which is catalytically de- 
hydrogenated to styrene, and benzene 
is also alkylated with propylene to cu- 
mene, which was an important com- 
ponent of aviation gasoline and is now 
the raw material for the recently in- 
dustrialized process for making phenol 
and acetone. 


Catalytic Processes 

Catalytic processes have recently 
made many innovations in both refin- 
ery processes and in the manufacture 
of chemicals from hydrocarbons. Cata- 
lytic cracking was discussed in the first 
article of this series. 

There is much evidence that petro- 
leums were formed by the action of 
acid silicate catalysts in the natural 
rock formations in contact with the 
Organic source material, probably fatty 
oils or fatty acids and that the inter- 
mediate heavy bitumen-like oils have 
been further modified to typical petro- 
leums, during the course of time, by 
the same means.® 

However, the first use of a catalyst 
in petroleum processing was probably 
the continuous refining of cracked 
gasoline by Fuller’s earth, developed by 
T. T. Gray in the 1920’s. This process 
continuously and catalytically poly- 
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merized the more highly unsaturated 
hydrocarbons which are believed to be 
mainly responsible for gum formation. 
The discovery of very effective oxida- 
tion inhibitors greatly lessened the im- 
portance of the Gray process. 

Many of the catalytic processes now 
widely employed in todays refineries 
were due very largely, directly or in- 
directly, to the research work of Vladi- 
mir N. Ipatieff, who came to this coun- 
try in 1931 through the influence of 
Dr. Gustav Egloff. Here Ipatieff was 
assisted at one time or another by men 
who later carried on important research 
of their own on catalytic and other 
processes. This list includes Herman 
Pines, A. von Grosse, V. Haensel, 
Louis Schmerling, V. I. Komarewsky, 
R. E. Schaad, J. A. Chenicek, and B. 
B. Corson. 

The catalytic processes now em- 
ployed in synthetic reactions and pe- 
troleum processing, in addition to cata- 
lytic cracking, include the polymeriza- 
tion of by-product gases from cracking 
to gasoline by phosphoric acid on an 
inert solid carrier, dehydrogenation in- 
cluding hydroforming and platform- 
ing, and isomerization. Also, in the 
general sense of the term, hydrogen 
fluoride, aluminum chloride and sul- 
furic acid are catalysts in alkylation 
processes. These processes are well 
known and need not be described here. 
All Were products of research and were 
favored by a background of earlier 
published investigations which in many 
cases has a bearing on the validity or 
scope of the many special patents deal- 
ing with these developments. 

It is impossible to note these re- 
search backgrounds in detail and to 
mention them does not detract in any 
way from the importance of the work 
which resulted in new data and im- 
provements important to the industrial 
operation of these processes. These re- 
search foundations are always scrutin- 
ized diligently in every patent infringe- 
ment suit. However, the main purpose 
in mentioning them is to indicate the 
trends in modern industrial research, 
starting from older published scientific 
research. 


Thus the catalytic dehydrogenation 
of cyclohexanes over platinum and 
palladium catalysts at 200-300 C to 
aromatic hydrocarbons has_ been 
known since 1911. Although the re- 
sults of many researches along this line 
were published by N. D. Zelinsky and 
others, after 1911, these catalysts were 
generally believed to be impractical for 
use with petroleum oils, until very re- 
cently. In the mid-1930’s promoted 
chromium oxide and molybdenum ox- 
ide catalysts had been developed and 
found to be very effective. 
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The need for good catalysts for the 
production of aromatics and for the 
dehydrogenation of butanes to buty- 
lenes and further dehydrogenation to 
butadiene, ushered in by World War 
Il, brought a flood of new work from 
many laboratories and new effective 
catalysts. However, a good start and 
much valuable research was done prior 
to the war, without which foundation 
work the accomplishments along this 
line during World War II would cer- 
tainly have been handicapped and de- 
layed. 


Another catalytic process which has 
received much attention in the last few 
years, is the conversion of synthesis 
gas, carbon monoxide and hydrogen, to 
gasoline, known in Europe where it was 
first developed as the Fischer-Tropsch 
process. In Europe the synthesis gas 
was made from coal and the operation 
was based mainly on the work of F. 
Fischer, H. Tropsch, H. Koch and H. 
Pichler. The year 1951 marked the 
twenty-fifth anniversary of the first pub- 
lic announcement of this synthesis, and 
the first commercial plant was built in 
1935. In the United States one com- 
mercial development was begun several 
years ago (1947) at Brownsville, Texas, 
converting natural gas to synthesis gas. 
The catalyst employed at this plant was 
iron oxide promoted by caustic potash, 
similar to the catalyst commonly em- 
ployed in ammonia synthesis, and un- 
der the conditions of operation this 
material is changed to a mixture con- 
sisting chiefly of iron carbides, iron 
oxide and a relatively small amount 
of metallic iron. The American devel- 
opment has been under the direction of 
P. C. Keith.?? 


In this connection it is worth noting 
a progressive increase in the cost of 
natural gas for industrial purposes in 
the Gulf Coast area which affects many 
chemical plants using it. About ten 
years ago dry natural gas was sold to 
carbon black manufacturers in locali- 
ties close to the gas fields at prices as 
low as 0.9 cents per 1000, and gas for 
industrial purposes was commonly 
available at 5 to 6 cents per 1000. 
Last year new contracts called for as 
much as 17 cents per 1000. Also re- 
finery by-product gases including 
cracked gases and C, and C, mixtures 
were usually available at local fuel 
value. The rise in basic fuel values and 
the increased demand for ethane, pro- 
pane, butanes, propylene and butenes 
for alkylation and chemical manufac- 
ture has materially increased these 
costs. This substantial increase in the 
price of natural gas in the Southwest 
has not been caused by threatened 
scarcity, for with deeper drilling for 
oil the known gas reserves have been 
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greatly increased in spite of the greater 
consumption and the greater distribu- 
tion through long-distance pipe lines. 


Research Related to Manufacture 
Of Chemicals From 
Hydrocarbons 

Several processes for conversion of 
hydrocarbons to chemical derivatives 
have been discussed briefly in the fore- 
going pages. 

Most of the earlier industrial ven- 
ture into the manufacture of chemicals 
from natural gas or petroleum hydro- 
carbons had the advantage of very low 
raw material costs, based essentially on 
equivalent local fuel values, and most 
ot the processes employed were based 
very largely on known, simple hydro- 
carbon reactions. Little or no chemical 
research was required although con- 
siderable pilot plant work was invari- 
ably necessary to establish optimum 
operating conditions and the best mate- 
rials for the construction of apparatus. 
The importance of such pilot plant 
work and of the attendant chemical 
engineering cannot be over-stated.* 
For example the first isopropyl alco- 
hol to be made commercially from 
propylene by the sulfuric acid route, is 
reported reliably to have been more 
than 60 cents per gallon but this alco- 
hol is now made at a lower cost than 
any other alcohol. 

Soon after about 1925, however, 
chemicals that could be made from nat- 
ural gas and petroleum hydrocarbons 
by methods based directly on long 
known and relatively simple chemistry, 
were being commercially made and 
new research in this field was under- 
taken, particularly by the Carbide and 
Carbon Chemical Company, the out- 
standing pioneer in this field; by Shell 
Development Company and _ Shell 
Chemical Company, the Standard Oil 
Company of New Jersey and its sub- 
sidiaries Standard Alcohol Company 
and Standard Oil Development Com- 
pany and soon after by other com- 
panies including particularly the Dow 
Chemical Company, Monsanto, Rohm 
and Haas, Standard Oil Company of 
California, the Sharples Company, and 
the Celanese Corporation. 


Others have entered this field of 
manufacture recently using mainly well 
known processes which can be oper- 
ated without fear of patent infringe- 
ment penalties. In recent years a great 
expansion in the manufacture of syn- 
thetic ammonia has been taking place, 
using natural gas for making synthesis 
gas and hydrogen. This was based di- 
rectly on the older synthetic ammonia 
work of Haber, Claude and Casale and 
the conversion of synthesis gas from 


(*Italics are ours — Editor.) 
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coal, to hydrogen. Several of these 
plants also make synthetic methanol, 
following the older method for pro- 
ducing this alcohol, and more recently 
urea has been added to the list. An- 
other important recent development is 
the utilization of by-product hydrogen 
from the cracking of ethane to ethyl- 
ene, and also hydrogen resulting from 
catalytic reforming of gasoline or 
naphthas and the catalytic production 
of aromatics. The use of such by-prod- 
uct hydrogen for ammonia manufac- 
ture represents a substantial economy 
over converting natural gas to syn- 
thesis gas, particularly since the cost of 
natural gas started its upward trend. 

This use of by-product hydrogen il- 
lustrates the economic advantage which 
often. results from the dovetailing of 
processes and this advantage invariably 
becomes greater as the number of proc- 
esses increases and production is diver- 
sified. This advantage appears to be 
greater in the chemical industry than 
in petroleum processing. 

A few of the more important chemi- 
cal developments based on relatively 
recent research may be noted, includ- 
ing synthetic glycerine and a series of 
related compounds by the Shell Chemi- 
cal Company and the Oxo or formyla- 
tion process, discovered in Germany 
and which appears to be an outgrowth 
from the Fischer-Tropsch process. A 
series of higher alcohols is now being 
commercially produced from selected 
olefins, carbon monoxide and hydro- 
gen, under pressure and using cobalt or 
cobalt carbony! catalysts. 


A large number of chemical prod- 
ucts of four or more carbon atoms are 
being made from simpler compounds 
by condensation reactions of acetalde- 
hyde, or acetone. Normal butyl alco- 
hol and a series of higher alcohols, gly- 
cols and ketones, are being made start- 
ing with condensation reactions. The 
list of such compounds is impressive 
and their manufacture has been based 
on research although many of the re- 
actions involved are not new. 


Fundamental Research 

Coincident with the research activ- 
ity relating to petroleum processing 
and chemical manufacture from hy- 
drocarbons, there has been a great in- 
crease in research interest in the field 
of aliphatic hydrocarbons on the part 
of university workers. 

The fundamental or theoretical re- 
search done in recent years by this 
group has already been of the greatest 
value, being largely responsible for our 
present knowledge and better under- 
standing of the mechanisms of reac- 
tions involving nonbenzenoid hydro- 
carbons. The work of the late Frank C. 
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Whitmore was outstanding in this par- 
ticular field and many of his graduate 
students are now well known for their 
work in petroleum chemistry. The 
work of C. E. Boord on the synthesis of 
hydrocarbons and study of oxidations 
has been mentioned. A great many 
others in American universities have 
made important contributions in recent 
years to the fundamental chemistry of 
the nonbenzenoid hydrocarbons. In 
former years, however, prior to about 
1925, there was little or no interest in 
this field of chemistry among university 
people. : 

One of the greatest factors in bring- 
ing about the increased interest in hy- 
drocarbon chemistry was undoubtedly 
the establishment, in 1925, of the now 
well known program of fundamental 
research relating to petroleum spon- 
sored by the American Petroleum Insti- 
tute. This program was originally made 
possible by bequests from John D. 
Rockefeller and the Universal Oil Prod- 
ucts Company. In the brief,* prepared 
by the writer in 1924 for Dr. Van H. 
Manning, giving reasons for basing the 
program on fundamental research, it 
was assumed that by establishing such 
researches in universities, by grants for 
research assistants, centers of activity 
would be created and that these re- 
search centers would have a continuing 
interest in petroleum and particularly 
in petroleum chemistry. 

Any research gains in effectiveness 
with its continuity. This assumption 
has been well confirmed. Researches 
thus initiated, supply basic scientific in- 
formation and theory which industrial 
research workers use almost daily, and 
these university research centers have 
supplied a great many of the trained 
graduate students needed by the petro- 
leum and chemical industries. 


Dr. Van H. Manning was director 
of research of the American Petroleum 
Institute after World War I and after 
several years of fruitless effort in at- 
tempting to set up a research program 
on projects having practical or indus- 
trial aspects, he was quick to see the 
advantages and freedom from objec- 
tions of a program dealing only with 
fundamental research. The plan was en- 
dorsed by a special temporary commit- 
tee composed of W. D. Bancroft, B. T. 
Brooks, George A. Burrell, Hans T. 
Clarke, James B. Conant, Wm. F. Fara- 
gher, John Johnston, James F. Norris, 
Charles L. Reese, Hugh Taylor and W. 
R. Whitney, called together on March 
1, 1924 by Dr. Manning for that pur- 
pose. Shortly after the funds men- 
tioned above became available the task 
of selecting and approving specific proj- 
ects was turned over to a committee of 
the National Research Council. This 
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committee was composed as follows: 

Division of Physical Sciences: L. H. 
Adams, Geophysical Laboratory, Car- 
negie Institute of Washington; Hugh S. 
Taylor, Professor of Physical Chemis- 
try, Princeton University; R. A. Milli- 
kan, Director of the Norman Bridge 
Laboratory of Physics, California In- 
stitute of Technology. 

Division of Chemistry and Chemical 
Technology: Benjamin T. Brooks, 
Consulting Chemist, 59 East 4lst 
Street, New York; William J. Hale, 
Chairman of the Division, National 
Research Council; James F. Norris, 
Professor of Organic Chemistry, Mas- 
sachusetts Institute of Technology. 

Division of Geology and Geog- 
raphy: E. DeGolyer, Consulting Geol- 
ogist, 65 Broadway, New York; K. C. 
Heald, Geologist, Gulf Oil Companies, 
Pittsburgh, Pennsylvania; David White, 
Chairman of the Division, National 
Research Council. 

Representing the American Petro- 
leum Institute: R. L. Welch, General 
Secretary; R. P. Anderson, Technolo- 
gist; Dr. Van H. Manning, Former Re- 


search Director, American Petroleum 
Institute. 

The committee named Dr. J. F. Nor- 
ris as chairman. This committee served 
in this capacity for about three years 
when the API assumed these functions. 
It is no longer necessary to “sell” the 
idea of the value of such a research 
program or detail its far reaching 
benefits. 

Some of the researches begun by 
this program in 1926 are still being 
continued, and confirming the assump- 
tions made in the brief noted above, 
many universities and technical schools 
continue to carry out interesting and 
valuable petroleum research, including 
particularly Pennsylvania State Col- 
lege, Ohio State University, the Uni- 
versity of Texas, California Institute of 
Technology, the Carnegie Institute of 
Technology, and the Massachusetts In- 
stitute of Technology. The API has set 
up several advisory committees for the 
research projects now being carried on 
and most of the more important oil 
companies are represented on these 
committees. Since the original program 


was begun many times the sum givep 
by the first donors has been expended 
in the continuation of the program. 
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Shut-In Pressure of Gas 
Well in Relation to 


Squared Pressures 


WAYNE B. SMITH* 


The attached chart relates the shut-in 
pressure (psig) of a gas well to the dif- 
ference in squared pressures (P,;* — 
P,?) wherein the working pressure 
(psig) is equal to 0.9 of the shut-in 
pressure. This curve and the back pres- 
sure curve of the individual well are 
used to determine the flow rate that will 
reduce the working pressure of a well in 
Hugoton field to 0.9 of the well’s shut-in 
pressure at the end of a 72-hour flow 
period. As a working pressure equal to 
the 0.9 of the shut-in pressure is one of 
the requirements of the official deliver- 
ability test in Hugoton field, the curve is 
a rapid means of determining the proper 
flow rate for the annual deliverability 
test. 

The assumptions upon which the curve 
is based are as follows: 

1. Atmospheric pressure is 13.2 psia. 

2. The weight of the gas column fac- 
tor is 1.150. 

3. The pressure drop due to friction 
in the casing is negligible. 


‘Natural Gas Department, Dumas, Texas. 


CURVE TO DETERMINE -°-R° AT WP=.9 SIP(PSIG) 
FOR SMALL RATES OF FLOW IN THE HUGOTON FIELD 


P,*-P,* (THOUSANDS) WP= 9 SIP 


420 400 360 





340 320 300 280 270 


SIP (PSIG) 
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SHELL AND TUBE 


. .. «HEAT EXCHANGERS 


Voot 


At LOUISVILLE REFINING CO.’S 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20% from the same amount of oil charged 
since the Louisville Refining Company’s new 
Catalytic Cracking Plant went on stream. 

The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery. 
Vogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car- 
bon and special steels to meet every temperature, 


ABOVE: View of new pressure, or vacuum service requirement. 
construction at Louisville 
Refining Company. 
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FIG. 1. Milton Roy motor-driven simplex pump. Liquid end is 
cut-away to illustrate exclusive step-valve construction. 


P 739.51 





FIG. 2. Lime pumps to boiler plant in field processing 
plant of a large southwest refinery. 


Installation and Maintenance of 


Controlled Volume Pumps 


Proper installation and maintenance schedules assure trouble-free operation 


Lone service life in a controlled volume 
pump is a function of at least two vari- 
ables: Care in installation and preven- 
tive maintenance. Controlled volume 
pumps are actually metering devices de- 
signed for precise pumping of fluids 
with an accuracy of one per cent. 
Whether they are employed as single 
units in a shot-feed or proportional feed 
system, or as final control elements in 
automatic control systems, they are ex- 
tremely important links in the over-all 
control system. In view of this fact, the 
need for proper installation and mainte- 
nance of controlled volume pumps can- 
not be over-emphasized. 


Installation 


The pump manufacturer’s instructions 
should be studied, and all suggestions 
contained in these instructions should 
be carefully followed before any pump 
is installed. Instructions on the lubrica- 
tion of motors, gears, and other parts 
are all very important. High unit pres- 
sures, which occur in the reduction 
gears, require the best lubricants to pre- 
vent metal contact and to dissipate the 
heat generated during operation. Pack- 
ing lubricants are highly important, and 
specialized types, as recommended for 
the specific application, should be used 
exclusively. 

Particular attention should be given 
to both suction and discharge piping. 

*Service Manager, Milton Roy Company. 
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B. BERTOLET* 


Tubing, either metal or plastic, because 
of its smooth inner surface and the fact 
that it can be formed into sweep bends 
around obstructions, should be consid- 
ered for the suction line. Should stand- 
ard pipe be necessary, the number of 
fittings that are used must be kept to a 
minimum in order to reduce pressure 
losses. This is very important when there 
is a suction lift involved, or when pump- 
ing a liquid that is close to its boiling 
point. 

Suction Piping. In installation, care 
must be taken to safeguard against cer- 
tain conditions that can cause a con- 
siderable loss in pumping efficiency 
along with erratic operation. When 
there is a leak in the suction line, for 
example, or if the packing is improperly 
adjusted, air can enter the suction 
system. In addition, when the temper- 
ature of a liquid being pumped is 
too close to the boiling point, it will 
“flash” into vapor and the displacement 
chamber will not be completely filled 
with liquid on the suction stroke. Any or 
all of these conditions may cause “water 
hammer” in large size pumps, oper- 
ating at the higher speeds, with result- 
ing serious damage to the pump and 
discharge piping. On the suction stroke 
the chamber fills partially with liquid 
and partially with vapor. On the dis- 
charge stroke, the plunger moves for- 


EXCLUSIVE 


ward, collapsing the bubble of vapor. 
By the time maximum velocity is 
reached, the plunger strikes the liquid 
in the chamber. The resulting shock 
wave vibrates the piping system and 
may result in pressure waves that, in 
time, can cause failure of the piping or 
of the pump operating mechanism. To 
eliminate this problem, sufficient suc- 
tion head must be provided at the suc- 
tion port of the pump at the time of in- 
stallation, in order to insure a full dis- 
placement chamber on each suction 
stroke. 

Discharge Piping. Discharge piping 
must also be properly installed if good 
results are to be obtained. Adequately 
sized pipes should be selected to pre- 
vent build up of excessive pressures on 
the discharge stroke of the pump. These 
pressures obviously place an excessive 
load on the pump mechanism. 

Controlled volume pumps will not op- 
erate properly unless they work against 
positive discharge pressure. Pressure on 
the discharge side must be greater than 
on the suction side of the displacement 
chamber, in order to properly seat the 
free ball checks. When it is necessary 
to pump from a region of higher pres- 
sure into one of lower pressure, an 
artificial positive head, in the form of a 
vented riser, or a back pressure valve, 
must be provided. (Fig. 2). The vented 
riser, which prevents siphoning action, 
is simply a vertical extension of the dis- 
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The cost of Kontol corrosion protection, when compared Cy 
with the costly metals it protects, is negligible. In addi- bs 
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FIG. 3. Internal flushing connection. 


charge pipe into an open tee. The other 
side of the tee goes to the process. This 
device, which provides an artificial dis- 
charge head, is practically maintenance- 
free. 

Another method involves the use of a 
back pressure valve. These valves are 
usually spring-loaded diaphragm relief 
valves, which have been especially de- 
signed for back pressure service. They 
are designed to function properly on 
each pumping stroke, rather than only 
for emergency relief of pressure surges. 
An important reason for using these 
valves is that the diaphragm protects 
the spring from the corrosive action of 
the fluid being pumped. In addition, 
particles cannot clog the spring. 

As controlled volume pumps are posi- 
tive displacement types, they can build 
up a tremendous discharge pressure in 
one or two strokes, long before a ther- 
mal overload protection, or similar de- 
vice in the motor circuit, becomes effec- 
tive. Very serious damage to the pump, 
discharge line, or process equipment 
can occur if the discharge line is ob- 
structed. To prevent this damage, dis- 
charge lines should be equipped with a 
properly designed relief valve. Proper 
location of the relief valve is on the dis- 
charge pipe, as close to the pump as 
possible and always before any shut-off 
valve. The outlet of the relief valve 
should be piped back into the suction 
tank, or to a drain with the end of the 
pipe visible at all times. In this way, 
leakage of the relief valve may be easily 
detected and corrected. For safety rea- 
sons, a check valve is recommended for 
use in the discharge line near the point 
where the line enters the boiler or 
process vessel. 

Hand shut-off valves should be pro- 
vided adjacent to the pump, in both 
suction and discharge lines. Pipe unions 
in these lines (on the pump side of the 
shut-off valves) will facilitate servicing 
the liquid end in those cases where it 
must be removed from the pump frame. 

Packing. Packing in these pumps 
must be given a “break-in” run before 
actual pumping load is applied. This is 
best accomplished by releasing the pack- 
ing, pulling it up just a little bit more 
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FIG. 4. Vented riser installation. 


than “finger tight,” and injecting pack- 
ing lubricant into the lubrication fitting 
that is provided. Follow the specific 
packing lubrication instructions fur- 
nished with the pump. The packing 
gland should then be pulled up tightly, 
o “set” the packing in the stuffing box. 
Keep the packing loaded for several 
minutes to allow the packing to “flow” 
into position in the stuffing box. Release 
the packing and draw up the gland a 
little more than “finger tight.” Operate 
the pump dry, that is, without pumping 
load, for about 14 hour, with a few drops 
of light oil occasionally applied to the 
plunger where it enters the stuffing hox. 

The pump should then be placed in 
operation, and adjusted for proper 
chemical feed. If there is leakage at the 
gland, tighten the packing very grad- 
ually over a period of several hours. 
The first 24 hours of operation are very 
critical, as far as packing life is con- 
cerned. If the packing is pulled up too 
tightly, it will overheat and decompose 
rapidly, If it is very carefully adjusted 
during this critical period, it will de- 
velop a good running surface, thereby 
greatly extending its life. 

If certain phosphate solutions, solu- 
tions of limited solubility or slurries are 
to be pumped, packing and plunger life 
will be considerably increased if an in- 
ternal flushing connection is used, with 
a “V” or “Chevron” type of packing. 
(Fig. 3). These solutions tend to con- 
centrate in the packing and to precipi- 
tate abrasive crystals which “score” the 
plunger and result in rapid packing 
wear. Slurries tend to accumulate fine 
abrasive particles in the packing, with 
the same result. The internal flush con- 
nection prevents these accumulations by 
continuously flushing the stuffing box 
through the lantern ring. On the dis- 
charge stroke of the plunger, some of 
the liquid that is being pumped is 
forced back into the packing. On the 
suction stroke, as the “V” packing re- 
laxes, a little of the water introduced by 
the internal flush connection flows from 
the lantern ring along the plunger into 
the displacement chamber, flushing out 
the abrasive slurry particles, or prevent- 
ing the precipitation of crystals from 


the solution. The flow of flushing water 
amounts to only a few drops per minute. 
The proper way to make this interna] 
flushing connection is illustrated in Fig. 
3. It is essential that “V” packing be 
used with this internal flush connection, 
and it must be properly adjusted to al. 
low normal “flexing” to take place. 


Preventive Maintenance 


If the pump has been properly in. 
stalled, the actual maintenance that js 
required is essentially routine lubrica- 
tion and replacement of worn parts, 
Lubrication should be effected in ac. 
cordance with a definite schedule, de. 
termined by the specific plant opera. 
tions. Proper and adequate lubrication 
will greatly extend the life of a con. 
trolled volume pump. 

Care of Packing. It has been empha. 
sized that improper installation and 
failure to properly break in the packing 
can cause excess leakage and, if the 
liquid is corrosive, premature failure of 
the pump. Similarly, preventive main- 
tenance extends packing life, thereby 
contributing to long service life of the 
pump. 

Condition of the plunger is of pri- 
mary importance in getting maximum 
service from packing. Obviously, pack- 
ing will not last long if it is used with 
a scored plunger, as scoring will cut the 
packing as rapidly as it is tightened. 
Light scoring may be reduced by polish- 
ing the plunger in a lathe. The plunger 
should be replaced if it is badly scored. 

The fit of the crosshead-plunger as- 
sembly into the pump frame is also a 
detail which should be checked when 
packing is to be replaced. If this fit is 
too loose, weight of the plunger is sup- 
ported by the packing instead of the 
crosshead. This condition will rapidly 
wear the packing, and allow the plunger 
to drag on the lantern ring or throat of 
the stuffing box. Result will be plunger 
scoring and rapid deterioration of the 
packing. If there is evidence of wear on 
the plunger guiding surfaces (cross- 
head and/or pump frame) they should 
be machined or replaced. Whenever 
packing is replaced, it is essential that 
the break-in instructions be carefully 
followed. 

There are two general types of pack- 
ing used in these pumps, (a) automatic, 
self-sealing, “V” or “Chevron” types, 
and (b) compression types. Substitu- 
tion of one type of automatic packing 
for another will usually cause no trou- 
ble, but an automatic packing set should 
not ordinarily be replaced with a com- 
pression set, or vice versa, without con- 
sulting the pump manufacturer. Pack- 
ing included as original equipment is 
carefully selected from many available 
types as the best for the particular ap- 
plication. 

Packings of square or round cross 
sections, which must be firmly com: 
pressed in the stuffing box, are known 
as compression types. These are made of 
many compositions, each suited for use 
with a definite group of chemicals. They 
depend for their proper functioning on 
compression in the stuffing box, but if 
too tightly compressed, they will over 
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heat and disintegrate rapidly. Plungers 
in these pumps are usually one of the 
austenitic stainless steels, which are 
rather soft and, if operated with a 

cking that is excessively tight, will 
inevitably become “scored.” This condi- 
tion also places an excessive load on the 
motor and gears, 

Automatic packings, “V” or “Chev- 
ron” shaped, depend for their operation 
on hydraulic pressures in the displace- 
ment chamber which act on their special 
shape. Their design causes the sealing 
edges to expand into close céntact with 
the plunger and the inside surface of 
the stuffing box on the pressure stroke 
of the pump, thereby effecting a seal. 
When the pressure in the displacement 
chamber drops on the suction stroke, 
the packing relaxes, easing the load on 
the operating mechanism. Automatic 
packing must never be operated so 
tightly that it cannot properly flex. All 
desirable operating characteristics will 
be lost and wear will be accentuated. It 
is seldom necessary to operate “V” 
packing more than “finger tight,” ex- 
cept under extreme pressure conditions. 


Replacing of Packing 


1. Thoroughly clean the stuffing box 
of old packing and grease. Check the 
plunger for “droop” (poor fit of the 
crosshead guide caused by wear), and 
“scoring” or pitting by corrosion. In- 
stall new plunger or crosshead, or both 
if inspection shows this to be necessary. 

2. Thoroughly cover each piece of 
packing with the lubricant recom- 
mended by the pump manufacturer. 
Place one packing section at a time in 
the stuffing box. If required, be sure to 
locate properly adapters at the bottom 
and top of the packing, and on both 
sides of the lantern ring (if a lantern 
ring is used). Tamp each piece of pack- 
ing firmly in place before adding the 
next piece. If the rings are split, stagger 
the joints so that they will not be in line. 
Locate the lantern ring carefully, pre- 
ferably with the end toward the pres- 
sure side just under the lubrication 
fitting. It will move up as the packing is 
“set” and adjusted. Fill the stuffing box 
with packing to about 14 in. of the top. 
This will allow the gland to enter suffi- 
ciently to provide proper guiding. 

3. Place the gland in position. Pull up 
evenly on the gland until the packing is 
under heavy compression. Hold this 
pressure on the packing for several min- 
utes to allow it to “flow” into position in 
the stuffing box. 

4. Follow the packing break-in in- 
structions previously described. 

_ Since World War IT. many new pack- 
ing compounds have become available, 
including corrosion-resisting plastic 
materials. They are considerably more 
expensive than the usual packings, but 
their almost complete chemical inertness 
makes it economical to use them in 
many cases. Special instructions are 
usually provided by manufacturers of 
such packing, and these instructions 
should be followed strictly. 

Checking the Pump. If there is a re- 
lief valve on the discharge side of the 
pump, with a hand shut-off valve in the 








TABLE 1. Trouble shooting chart. 





Sympton Cause Remedy 
1. Pump A. Blown fuse A. Replace blown fuse 
won't B. Open thermal B. Reset 
operate overload device 
in starter 
C. Low liquid level CC. Fill tank 
(where low level 
cutoff is used) 
D. Broken wire D. Locate and repair 
E. Low voltage E. Determine reason 
(wiring nmay be too 
light) 
F. Discharge line F. Remove block 
; locke 
G. Liquid “frozen” G. Thaw out 
in pump 
2. Pump A. Starved suction A. Replace suction 
doesn’t piping with larger 
deliver size, or increase suc- 
rated tion head 
capacity B. Leaky suction B. Repair or replace 
piping defective piping 
C. Excessive suction C. Rearrange equip- 
lift ment location to re- 
duce suction lift 
D. Liquid too close D. Lower temperature 
to boiling point or increase suction 
pressure 
E. Capacity adjust- E. Adjust properly 
ment incorrectly 
set 
F, Leaky packing ¥. Adjust or replace 
packing 
(. Pump operating G. Check line voltage 
at incorrect and frequency 
speed against motor 
nameplate 
H, Worn or dirty H. Clean or replace 
valves or seats, 
or both 
I. Viscosity of I. (1) Reduce viscos- 
liquid too high ity by heating, or 
other means; 
(2) Increase size of 
suction piping; 
(3) Increase suction 
pressure 
3. Pump A. Leaky suction A. Repair or replace 
delivers ine piping 
erratically 
. Leaky packing Repair or replace 
packing 
C. Worn or dirty C. Clean or replace 


valve seats, or 


Sympton Cause Remedy 
(a) Raise tank leve 
(b) Pressurize su 
Lo tion tank 
F. Liquid too close F. Reduce tempera 
to boiling point ture or raise suctio 
pressure 
G. Leaky relief valve G. Repair or repla 
relief valve 
4. Motor A. Power supply A. Check power sup 
overheats does not match ply against motor 


Note: Totally 


motor charac- 
teristics 

B. Insufficientquan- B. 
tity or improper 


nameplate data 


Check level and 
type of lubricant 


enclosed type of lubricant Replace, if doubt 
andexplo- in gear case exists 
sion proof C. Overload caused C. Check operating 
motors by operating conditions against 
operateat pump beyond pump manufac 
higher rated capacity turer's specs 
tempera- D. Packingtootight, D. Readjust packing 
tures than or improperly 4 *- and lubricate if 
open lubricated “necessary 
motors. E. Pump operating ~E. Check all lubri 

mechanism im- cating points 

properly lubri- 

cate 

F. Mechanical mis- F. Check alignment of 


alignment 


all working parts 


5. Noisy _ A. Pump valves A. Valves must mov 
operation to open and close 
and they will make 
(1) In pump a clicking noise as 
they operate. In the 
larger sized pumps 
the ball valves may 
roll in their cages 
causing rattling 
noises. These noises 
are sometimes amp- 
lified by natural res- 
- onances in the pip 
ing system. They 
are usually indica 
tions of norma! 
valve functioning 
B. Loose rod bush- B. Replace worn bush- 
ings ings (and pins if 
necessary ) 
{2) Ingear A. Excessive back- A. Adjust or replace 
reducer lash in gears gears 
B. End play in high B. Shim shaft to mini 
“speed shaft mize 


both , 
LD. Excessive excur- w. Limit excursion to 
sion of ball valves manufacturers tol- 


from seats erance : 
E. Insufficient suc- 42. increase suction 
tion pressure pressure: 


C. Worn bearings C. Replace bearings 
D. Lack of or wrong D. Drainandrefillgear 
type of lubricant case with proper 
quantity and type 
of lubricant 








discharge line beyond it, it is usually 
possible to close the hand shut-off valve, 
and to operate the pump against the re- 
lief valve, measuring the volume of 
liquid pumped for some definite number 
of pump strokes. Theoretical capacity 
can be easily determined by multiply- 
ing the area of the plunger in square 
inches by the stroke length in inches, 
and this product by the number of 
strokes used in the test above. This cal- 
culation gives the theoretical capacity 
of the pump in cubic inches for the 
number of strokes used. 

It is usually impossible to obtain full 
theoretical capacity from these pumps, 
because of “slip” (slight losses which 
occur in valve seating), the compressi- 
bility of many liquids, and packings 
used. The ratio between actual capacity, 
as determined by the above test, and 
theoretical capacity, is termed volu- 
metric efficiency. This ratio varies with 
pump size, the liquid being pumped, 
and many other conditions. In smaller 
pumps, with capacities of approxi- 


mately 25 gal per hour operating at- 


pressures below 1000 psi, a volumetric 
efficiency of 85 per cent or better (based 
on pumping water at room temperature) 
should be obtained in the above test. If 
the efficiency is low, check the valves, 





THE PETROLEUM ENGINEER, February, 1954 


valve seats, and packing. If these are in 
good condition, check the suction line. 
If possible, disconnect the suction line 
at the pump inlet, and connect this in- 
let, through a hose, to a bucket of 
water. Run the above test over again. A 
considerable increase in efficiency indi- 
cates the possibility of an obstruction 
in the suction line, or air leakage. 

Failure of a pump to build up pres- 
sure can result from: (1) wear of the 
valve seats or ball checks, or both; (2) 
dirt on the valve seats or balls; (3) air 
leakage in the suction line or at the 
stuffing box; (4) open relief valve; or 
(5) insufficient suction pressure. Me- 
thods for correcting these troubles are 
contained in the manufacturer’s service 
manuals. These should be consulted for 
details on repairs that are required in 
these cases. 

Spare Parts. It is recommended that 
a standard spare parts group be kept 
on hand at all times to prevent serious 
delay in repairs. For pumps of the type 
illustrated in Fig. 1, this recommended 
spare parts group consists of the follow- 
ing parts for each liquid end, or pump- 
ing cylinder: 

3 — Sets of packing (1 set of Teflon) 

1 — Plunger 

1 — Plunger pin 
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+3480 
100 C.C, 


CENTRIFUGE 


You can maintain your required speed 
for the full period of the test with much 
less effort. Curtin centrifuges, proven 
world-wide, are heavy duty, rigidly con- 
structed, and extremely simple in de- 
sign. Illustrated bulletin, giving full de- 
tails, available upon request. 
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REPAIR LEAKS 


QUICKLY — PERMANENTLY 





SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
. signed to stop every type of collar leak in 
eit and gas lines. Sizes: 2” to 13" inclusive. 


M.B. SKINNER COMPANY 


INDIANA, U.S.A. 


SOUTH BEND 21, 
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8 — Ball checks 
8 — Ball seats 
2— Sets of gaskets 
2— Large connecting rod bushings 
2— Small connecting rod bushings 

This is considered the minimum spare 
parts group, and when parts are used 
for service they should be immediately 
replaced. If a pump is an essential unit 
in a process and production would stop 
if it were shut down, then it is obvious 
that sufficient spare parts should be 
carried in maintenance stock to prevent 
long, costly, shut-downs. 

Service Assists. Pumps are occasion- 
ally changed from the service for which 
they were purchased to an entirely dif- 
ferent application. This may cause 
serious damage to the wetted parts, be- 
cause of the corrosive effect of the new 
liquid being handled. The pump manu- 
facturer should be consulted before any 
attempt is made to change the applica- 
tion of any of these pumps. 

When communicating with a manu- 
facturer for any reason, be sure that 
you give him all the pertinent details. 
Pump serial and model numbers are 
necessary for proper identification. Most 
pump manufacturers keep detailed 
records, by serial numbers, of all pumps 
that are shipped. Exact engineering de- 
tails of any pump in the field can easily 
be determined by reference to these 
numbers. A rough sketch of the installa- 
tion, showing liquid levels in tanks, and 
the length, sizes, and fittings, on both 
the suction and discharge piping would 


be extremely helpful to the manufac- | 
| turer. This information should also in- 


clude the identity of the liquid being 


pumped, its temperature. and any other 


known characteristics. 

The pump manufacturer is always 
ready to assist you with your mainte- 
nance problems. There is much wisdom. 
however, in the well known cliché re- 
garding an ounce of prevention. Pre- 
ventive maintenance really pays on con- 
trolled volume pumps as well as on 
other type of equipment. Periodic in- 
spection for bearing wear, packing ad- 
justment. and proper functioning of 


| valves will assure the continued accurate 


performance of pumps in service for 
which they were intended. *x* 


wwwr 


Oil-Derived Chemicals 
Improve Cotton Fibers 


Oil is an able assistant to the tex 
tile industry in the field of natural as 
well as synthetic fibers. Cotton now 
is treated with an oil-derived chemi- 
cal to improve its fiber structure and 
to fortify its fiber structure against 
attacks of mildew and bacteria. 
The chemical, called acrylonitrile, 
is an important ingredient of many 
synthetic rubbers, and synthetic 
fibers like orlon, dynel and acrilan. 
Its use in treating cotton fibers adds 
to cotton’s desirable qualities with- 
out affecting its familiar character- 
istics. Oil-derived chemicals are so 
versatile that new jobs are added 
daily for them to perform for Ameri- 
can consumers. 


THE 







SPECIAL 


JERGUSON 


WELDING PAD GAGES 
are integral part 
of this tank 


[VERGUSON! © 
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| Welding Pad Gages 
| staggered on tank 
| for continuous visi- 
| bility. 


| HERE is a special line of gages 

that weld right to the liquid 
containing structure, thus becoming 
an integral part of it. It solves prob- 
lems where it is impractical for you 
to use a conventional type gage be- 
cause of solids in suspension in a 
liquid, etc. 


These Special Gages follow Jer- 
guson Standard Gages in general 
design and materials, except for the 
method of attaching. The chamber 
of the gage consists of a bar steel 
pad which is welded to the vessel. 


Welding Pad Gages are made in 
both Reflex and Transparent types 
(ee in all sizes of Jerguson Stand- 
| ard Gages. Pressure ratings are 
| available to your specific requite- 
| ments. Welding pad may be of any 
| metal desired to withstand corrosive 
or other conditions. 


Write for Data Unit on Welding 
Pad Gages for complete details. 
Whatever your gage problems, 
let Jerguson engineers assist you. 





Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
| 100 Fellsway, Somerville 45, Mass. 

Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Photos from General Chemical Division, Allied Chemical and Dye Corporation. 


FIG. 1. View in sulfenation experimental laboratory, 


showing kettle and heat exchanger. 


FIG. 2. An experimental neutralization k-ttle, used in 


sulfonation studies employing sulfur trioxide, SOs;. 


Sulfonation of aromatic hydrocarbons 


has become a major petrochemical tool 


SYNTHESIS OF PETROCHEMICALS=—7' 


EVERETT E. GILBERT 


General Chemical Division, Allied Chemical and Dye Corporation 


For more than a century petroleum 
refiners have purified various crude 
hydrocarbon distillates by treatment 
with sulfuric acid. For nearly this long, 
mineral white oils have been manufac- 
tured by drastic treatment of lubricant 
fractions with fuming sulfuric acid 
(oleum). The white oil process yielded 
organic sulfonates as by-products, and 
although they slowly found uses— 
notably as fat-splitting catalysts and as 
emulsifying agents—refiners until rela- 
lively recently regarded the sulfona- 
tion process primarily only as a method 
of purification, and a highly objection- 
able one at that since sulfur dioxide 
was liberated and unmanageable tars 
and sludges were often formed. 

About the time of World War II, this 


‘The text of this article is condensed from a 
chapter to appear in the forthcoming book ‘The 
Chemistry of Petroleum Hydrocarbons,” edited 
by B. T. Brooks, C. F. Boord, S. S. Kurtz and 


L. Schmerling, published by Reinhold Publish- 
ing Corporation. 


attitude for several reasons underwent 
a reversal and oil companies began to 
take an increasing interest in the sul- 
fonates per se. Then for the first time 
the demand for oil-soluble sulfonates 
began to exceed the supply available as 
by-product from white oil manufac- 
ture. Such sulfonates found major use 
in the new heavy-duty “detergent” 
lubricants, the requirements of which 
have increased steadily. Since the re- 
finer produced the hydrocarbon raw 
material for such sulfonates, and since 
he also marketed the final compounded 
lubricant, he has naturally become in- 
terested in the intermediate sulfonation 
step. 

A second type of sulfonate of great 
interest to petroleum processors is that 
derived from “dodecylbenzene” pre- 
pared by alkylating benzene with poly- 


IXCLUSIVE 
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propylene. By 1951 about 150,000 tons 
of this sulfonate (100 per cent basis) 
was produced for use as a household 
and industrial detergent, wetting agent 
and emulsifier, having shown a twelve 
fold increase since 1943. Originally 
this hydrocarbon was made by chlor! 
nating kerosine, followed by condensa 
tion of the chlorinated kerosine with 
benzene; this type of operation was of 
more interest to chemical manufac 
turers than to petroleum refiners. This 
view, however, changed radically when 
it was found that the use of chlorine 
could be obviated by employing pro 
pylene tetramer. Dodecylbenzene is 
now produced in quantity using the 
standard unit operations of polymer! 
zation and alkylation that have become 
second nature to petroleum technolo 
gists during recent years. Oil companic 
have therefore supplanted chemical 
companies as the dominant manufac 
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Sulfur trioxide better reagent with aromatics... ..............008. 


turers of this hydrocarbon, and this has 
naturally led the former to produce and 
market the derived sulfonate as well. 

The trend toward the production of 
pure chemicals from petroleum (“pe- 
trochemicals”), among which are aro- 
matic hydrocarbons including benzene, 
toluene, and the xylenes, has led to 
consideration of sulfonation as an 
established means for converting them 
to useful derivatives such as phenols. 
In addition, the oil companies have be- 
come substantial producers of sulfuric 
acid, which may be marketed most 
profitably in the form of organic sul- 
fonates. > 

In Table 1 are listed several sulfo- 
nates considered to be of actual or 
potential interest to petroleum proces- 
sors. The parent hydrocarbons are all 
closely related in that they are alky- 
lated derivatives of benzene, or — in 
the case of those isolated as sulfonates 
during white oil manufacture — of 
similar structure. In spite of this simi- 
larity of chemical structure, sulfona- 
tion conditions vary from case to case, 
as will be explained in more detail in 
the following sections. 


TABLE 1. Products obtainable via 
sulfonation of aromatic hydrocarbons 
of petroleum origin. 





Hydrocarbon Product Uses 


Benzene Phenol, resorcinol Plastics, chemicals 
Toluene Cresols, saccharine Plastics, pharmaceu- 
tica 
Xylene Sulfonate Solubilizing agent 
Dodecylbenzene Sulfonate Detergents 
Lubricant frac- _Oil-soluble sulfo- Lubricant additives, 
tions, long-chain nates emulsifiers 
alkylated ben- 
zenes 
Polystyrene Sulfonate Ion-exchange resins, 


tanning agents 


Basic Factors in Sulfonation 

The most efficient possible sulfonat- 
ing agent for aromatic hydrocarbons 
would be sulfur trioxide, reacting by 
simple addition according to the equa- 
tion 


R-H + SO, —> RSO,H 


For several reasons, however, ex- 
plained more fully below, sulfur triox- 
ide has until recently been of only 
slight interest as a practical sulfonating 
agent. 

Sulfuric acid, on the other hand, 
sulfonates by an equilibrium type re- 
action as follows: 


R-H + H,SO, a RSO,H + H,O 
These two reagents are at opposite 
poles respecting their activity as sulfo- 


nating agents in a number of ways sum- 
marized comparatively in Table 2. 
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Oleum (a solution of SO, in 100 per 
cent sulfuric acid) has proved a prac- 
tical compromise between these two 
extremes in actual practice, and is the 
most widely used industrial reagent for 
sulfonating aromatic hydrocarbons. 
The advantages for sulfur trioxide (and 
correspondingly for oleums) as tabu- 
lated in Table 2 (rapid and complete 
reaction, minimum reactor capacity 
and absence of spent acid) have be- 
come increasingly attractive indus- 
trially because of higher labor and 
fixed capital costs and the desire to 
obviate waste acid disposal, while the 
disadvantages (high heat of reaction 
with consequent decomposition, high 
viscosity of reaction mixture) can often 
be overcome by engineering design, 
proper choice of conditions or use of 
a solvent. A trend has in fact been 
noted toward the use of stronger sulfo- 
nating agents. 


TABLE 2. Comparison of sulfuric acid 
and sulfur trioxide as sulfonating agents. 





Factor H2S0, SOs 

Reaction rate Slow Instantaneous 

Heat of reaction Requires heat for Strongly exothermic 
completion. throughout. 

Extent of reaction Partial Complete 

Availability Universal Recent (see note) 

Spent acid Substantial None 

By-product for- Slight Extensive in some 

mation cases. 


Reaction capacity Substantial 
Viscosity of re- Low 
action mixture. 


Minimum 
High in some cases. 





Note: Liquid form became commercially available in the 
United States in 1947; previously available as “‘con- 
verter gas” or by distillation from oleum. 








The reversibility of the sulfonation 
reaction (when using sulfuric acid or 
oleum) has several important practical 
consequences. First, it follows that 
means for driving the reaction to com- 
pletion must be found if good yields 


are to be obtained. This necessarily 
involves removal of water if full utilj- 
zation of both hydrocarbon and sulfo- 
nating agent is desired. In cases where 
the hydrocarbon is stable and relatively 
low-boiling (such as benzene, toluene 
or xylene) the water is commonly re- 
moved by the passage of excess hydro- 
carbon through the mixture (“partial 
pressure distillation”). If the hydrocar- 
bon is high-boiling and of lower sta- 
bility (e. g. dodecylbenzene) removal of 
water by this procedure is not prac- 
tical. In such cases, the hydrocarbon 
is completely reacted by using a large 
excess of sulfonating agent. 

Second, the reversible nature of the 
reaction determines which sulfonate 
isomer will predominate in the reaction 
product at any given temperature un- 
der equilibrium conditions. This de- 
pends not upon which position is most 
easily sulfonated, but upon which 
isomer is most stable at the equilibrium 
temperature. This effect is outstanding 
in the sulfonation of toluene and of 
naphthalene, and, in the disulfonation 
of benzene in the meta position (inter- 
mediate to production of resorcinol), 
it is essential to sulfonate sufficiently 
rapidly or at a low enough temperature 
to avoid equilibrium formation of the 
undesired para disulfonate isomer. 


A third implication of equilibrium 
is that it permits recovery of a hydro- 
carbon from its sulfonic acid by steam- 
ing at a critical temperature character- 
istic of each compound. This approach 
(selective sulfonation followed by selec- 
tive desulfonation) has been considered 
as a possible method for separating 
hydrocarbons of similar boiling points, 
for example the isomeric xylenes from 
petroleum, when physical methods 
have given difficulty. 


Sulfonations are often accompanied 
by undesirable side reactions, the 
nature and extent of which will depend 
upon the structure of the hydrocarbon 
being sulfonated, the sulfonating agent, 
and the physical conditions used. Those 
of major are interest: Sulfone forma- 
tion, polysulfonation, dealkylation, oxi- 
dation and rearrangement. The occur- 
rence of these side reactions in individ- 
ual cases, and the methods used to 
overcome them, will be discussed in 
the following sections. 


Most industrial sulfonations are con- 
ducted on a batch scale and basically 
comprise simple mixing of a liquid sul- 
fonating agent (oleum or acid) with 
the organic compound in a reaction 
kettle of standard design. When SO, is 
used, it is often introduced as a gas 
diluted with dry air. A typical batch 
reactor consists of a jacketed kettle 
equipped with an efficient agitator, 
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at 3-BAR GAS INJECTION & GASOLINE PLANT 


Ingersoll-Rand SFLA Pumps meet a wide range of proces- 
sing requirements at this Andrews, Texas plant operated by Stano- 
lind Oil and Gas Company. The three 114” SFLA units shown above 
are on debutanizer and depropanizer reflux service, handling 128 
gpm of 90°, .55 sp. gr. reflux at 52 psig suction and 102 psig dis- 
charge. Other similar I-R pumps at this plant are used for still 
reflux, scrubber condensate and caustic mix services. The totally 
enclesed design of the rugged SFLA line, with integral mechanical 
shaft seal, assures maximum safety and dependability in refinery 
and process services. 


Ingersoll-Rand, Cameron Pump Division, 11 Broadway, New 
York. 981-10 
a gas 
batch 
kettle 
itator, 
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Synthetic detergents via sulfonation of aromatic alkylates.............., 


both of which are essential since many 
sulfonic acids have high viscosity and 
heat must usually be applied or re- 
moved during reaction. The order of 
mixing of the reagents varies with dif- 
ferent processes. Continuous sulfona- 
tion is of interest for a few products 
processed in large quantity. This ap- 
proach has been used for dodecylben- 
zene and petroleum fractions, and in 
the monosulfonation of benzene. 


Sulfonation of Aromatic 
Hydrocarbons in Practice 

Monosulfonation of Benzene. The 
monosulfonation of benzene is of com- 
mercial interest as being intermediate 
to one process for manufacturing phe- 
nol, and to the only established proce- 
dure for producing resorcinol. Benzene 
is now produced from petroleum, and 
the cumene oxidation process for con- 
verting it to phenol is projected for op- 
eration by an oil company. Phenol 
has therefore achieved status as a 
petrochemical. 

The conversion of benzene to phenol 
was Originally accomplished only by 
the standard sulfonation and fusion 
procedure. Now, however, there are 
four processes (sulfonation, cumene 
oxidation, and two involving chlorina- 
tion) — all operating on a large scale 
and all showing about the same over- 
all benzene-to-phenol conversion fac- 
tor. This unusual situation has led to 
much speculation as to the relative 
merits of the various approaches. One 
study has shown that the sulfonation 
method is being gradually replaced, 
even though the plant investment for 
it is the least of the four.* Certain im- 
provements, however, have been made 
in the sulfonation method, and a sec- 
ond authority feels that “in spite of 
the development of all the other proc- 
esses, the sulfonation process is by no 
means outmoded and, in certain situa- 
tions, will be best fitted for the 
needs”.?7 

In view of the competitive nature 
of phenol manufacture, it is somewhat 
surprising to note that the monosulfo- 
nation of benzene with a large excess 
of monohydrate acid —the simplest 
but least efficient procedure — should 
still be used commercially in Germany 
in spite of the fact that this process is 
operated on a batch basis and con- 





to 75 C as more benzene is added con- 
tinuously. The latter temperature is not 
exceeded as the remaining benzene is 
added. The reaction is completed by 
heating to 105 C over a period of 1 
hour, and maintaining at this tempera- 
ture for 4 hours. Spent acid is approxi- 
mately 83 per cent in strength. Opera- 
tion of this process on a continuous 
rather than on a batch basis has been 
shown — on the basis of laboratory 
tests — to accelerate substantially the 
rate of sulfonation. The composition of 
the reaction product was, however, the 
same — no improvement being noted 
in acid consumption. 

The low boiling point of benzene 
makes it well suited to the partial pres- 
sure distillation approach for complet- 
ing the sulfonation—the water formed 
being removed as excess benzene is 
vaporized through the reaction mass, 
thereby giving nearly quantitative utili- 
zation both of benzene and acid. This 
principle is the basis of the well-known 
Tyrer or Guyot process, by which all 
the benzenesulfonic acid made in the 
United States for conversion to phenol 
is reported to be produced?’. 

The Tyrer (or Guyot) process has 
been described.* In its original form, it 
was operated on a batch basis starting 
with acid of 90 to 92 per cent strength, 
and requiring a 14-hour reaction time 
with recycle of 6 to 8 moles of benzene 
per mole reacted. Substitution of low 
strength oleum for acid necessitated 
less removal of water and was found 
satisfactory from the standpoint of sul- 
fone formation, which would be ob- 
jectionable. The greatest improvement, 
however, consisted of continuous op- 
eration in a multiple-stage cascade sys- 
tem, which has been calculated to re- 
duce the reaction time to 1.5 hours at 
180 C, in a 7 stage reactor using 10 
moles of benzene per mole of acid; 
doubling the reaction time reduced the 
recycle of benzene to 3 moles per mole 
reacted. A 6-unit cascade reactor is in 
commercial operation and has been 
generally described.® 

Direct reaction of benzene with SO, 
— without the necessity for water re- 
moval as in the Tyrer process — is 
theoretically the simplest and most di- 





rect procedure for preparing the mono- 
sulfonic acid: 


C,H, + SO, > C,H,SO,H 


By-product sulfone formation is pro- 
hibitively high, however, if this ap. 
proach is used directly. Indirect reac. 
tion, on the other hand, is free of this 
objection and forms the basis of a third 
process of industrial interest, namely 
that developed by Dennis and Bull. It 
is based upon the observation made by 
the former that, in the presence of sul- 
furic acid, benzene will dissolve 2 to 
3 per cent of its own volume of ben- 
zenesulfonic acid. This process is also 
designed to operate in a continuous 
countercurrent flow in a cascade sys- 
tem, benzene being introduced at the 
bottom and a benzene solution of the 
sulfonic acid overflowing from the top. 
Sulfuric acid is added continuously at 
the top and spent sulfuric acid (77 per 
cent) is removed from the bottom of 
the reactor. The spent acid is fortified 
with SO, for reuse, and the benzene 
is distilled from the sulfonic. acid for 
recycle to the system. Although this 
procedure is in an overall sense the 
most efficient possible, since benzene 
and SO, are the only raw materials 
and no water is removed, the heavy 
benzene recycle requirement (20 to 3() 
parts per part reacted) has proved a 
major obstacle to the commercial suc- 
cess of the process, and apparently it 
has not been used industrially to any 
extent. Further study has, however, 
shown!® that the reactor efficiency can 
be increased tenfold and the benzene 
recycle requirement reduced to 10 to 
20 parts per part reacted if (1) the SO, 
is introduced directly into the reactor 
(thereby maintaining the acid at 100 
per cent strength), and (2) the reactor 
is operated under pressure. 
Detergent Alkylates (“Dodecylben- 
zene”). These hydrocarbons, of which 
several are marketed with similar 
molecular weights and chemical struc- 
tures, may be regarded as monoalky- 
lated benzenes of the general structure 
RC,H., where R is a long hydrocarbon 
chain averaging about C12 derived 
from kerosine or more generally from 
polypropylene. Possible typical struc- 
tures for these alkylates are as follows: 








CH, CH, CH, 

sumes twice the theoretical quantity of CH, — CH, | | 

acid which must subsequently be re- a _* CH — CH, — CH —CH — CH —C—C,H,. (From kerosine) 
moved by neutralization as calcium CH, — CH. / : | | _ 

sulfate. In outline,® this operation com- : ; CH. CH, 

prises the addition of benzene (1500 : : 

kg.), with cooling, to monohydrate CH, - CH, CH, CH, 

acid (3000 kg., 200 per cent of theory) | | | | 





| | (From polypropylene) E 
over a period of | hour such that the CH, — CH — CH, — CH — CH, — CH — CH, — CH — C,H, Soom | extn lh 


temperature rises quickly to 60 C, then 
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(with Multiple Helix*) 


Here’s another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance . . . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 
all this long life. 
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Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 
... WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey. 
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Oil-soluble sulfonates from white oil refining ...............2.2.. 


Che sulfonates of these hydrocarbons 
are marketed in steadily increasing vol- 
ume as household and industrial deter- 
gents and wetting agents. 

Early detergent alkylates had struc- 
tures less favorable for sulfonation, 
since they tended to decompose during 
reaction — especially with the stronger 
reagents. Thus, toluene alkylated with 
the tertiary dodecyl group (from triiso- 
butylene) underwent disulfonation 
and dealkylation accompanied by hy- 
drogen transfer, which led to tar for- 
mation (giving a dark color) and high 
unsulfonated oil content producing a 
sticky final product with an objection- 
able odor. The sulfonation of these 
rather unstable hydrocarbons was nec- 
essarily conducted under the mildest 
possible conditions. 

More stable alkylates were subse- 
quently developed by substituting ben- 
zene for toluene, by using polypropy- 
lene instead of triisobutylene (thereby 
introducing the more stable secondary 
alkyl group), and by more closely frac- 
tionating the final product. These 
newer alkylates are easily and com- 
pletely sulfonated to yield final sulfo- 
nate detergents of excellent color, odor 
and performance. They differ, how- 
ever, from benzene in not being suited 
to partial pressure distillation proce- 
dures for completing sulfonation since 
they have high boiling ranges and in 
any case tend to darken and decom- 
pose above about 70 C, especially in 
the presence of sulfuric acid. On the 
other hand, these hydrocarbons do not 
easily form polysulfonates or sulfones, 
nor do they undergo serious decompo- 
sition when suitably treated with strong 
oleum, or even with sulfur trioxide pro- 
vided it is applied in dilute gaseous 
form. Consequently, the use of such 
strong sulfonating agents is not only 
possible, but preferable, since it repre- 
sents the only practical method for 
achieving complete sulfonation without 
the use of a large unproductive excess 
of acid. With sulfur trioxide the re- 
quired quantity approaches theoretical. 

Wjth the choice of feasible sulfonat- 
ing agents ranging widely from acid 
through oleum to gaseous sulfur triox- 
ide, the preferred reagent will depend 
more upon practical than upon techni- 
cal and chemical considerations. The 
most commonly used sulfonating agent 
is 20 per cent oleum. Manufacturing 
details for its use (including process 
steps, equipment and power require- 
ments, and details for conversion to 
the sodium salt) have been published 
by several groups.:9.!4 The same type 
of data for 22 per cent oleum is also 
available.*2 A typical process com- 
prises gradual addition of 20 per cent 
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oleum (1.25 lb per pound hydrocar- 
bon) to the alkylate over a period of 1 
to 1.5 hours with agitation and brine 
cooling to maintain the reaction tem- 
perature at about 25 to 35 C. After a 
digestion period of 2 to 3 hours at 
about the same temperature, water is 
added to assist layer separation, which 
requires 1 to 4 hours. The sulfonic acid 
layer is neutralized to yield a slurry, 
which upon drying has an active ingre- 
dient content of 85 to 88 per cent. The 
spent sulfuric acid layer (1.28 Ib per 
pound alyklate) may be about 70 per 
cent in strength; it is discarded. 

Detailed directions have also been 
published for the use of other sulfo- 
nating agents including sulfuric acid 
(98 and 100 per cent) and sulfur triox- 
ide dissolved in liquid sulfur dioxide. 
One commercial process employs 
monohydrate acid followed by 20 per 
cent oleum to average 13 per cent 
oleum. Technical data and patents 
have appeared ‘on the use of SO, 
vapor;!+4,6,10,16 this is a new develop- 
ment coming into commercial opera- 
tion in 1952 and has been made pos- 
sible by the recent availability of sta- 
bilized liquid SO, and improved grades 
of alkylates. When employing the SO, 
vapor procedure, it is sometimes ad- 
vantageous with certain alkylates to 
add a “heel” of sulfuric acid (5 to 15 
per cent by weight of the hydrocarbon) 
to reduce the viscosity of the mixture 
during reaction and to improve the 
color of the final product. The sodium 
sulfonate produced with SO, has been 
found to differ from that made with 
20 per cent oleum in that the former 
has a better odor and, when not using 
a heel, a higher active ingredient con- 
tent (95 per cent as opposed to 85 
to 88 per cent). 

Oil-Soluble Petroleum Sulfonates. 
The drastic sulfonation of lubricant 
fractions to prepare mineral white oils 
has been operated industrially since 
about 1890. Three main steps are in- 
volved: (1) preparation of the base 
stock; (2) the sulfonation step proper, 
and (3) separation of the sulfonates 
from the sludge and the unreacted oil, 
which — after further treatment — be- 
comes the desired white oil. The first 
step requires littke comment, since 
standard lubricant refining procedures 
are employed. Refining by solvent ex- 
traction or by treatment with sulfuric 
acid is common practice. 

Even though this type of process has 
been operated for nearly three-quarters 
of a century, published information on 
the sulfonation step is meager. Judging 
from available data, it appears that a 
typical procedure would be operated 
batchwise, and would involve the use 


of 20 per cent oleum (25 to 40 per 
cent of the weight of the oil) applied 
in three successive treatments 
(“dumps”) with a 1- to 3-hour reaction 
time in the temperature range 40 to 
70 C. The yields of oil layer sulfonate, 
expressed as grams per 100 grams 
original base stock, might be 5 to 10, 
This sulfonation has also been operated 
on a continuous basis. 

Although 20 per cent oleum has 
been the usual sulfonating agent, sul- 
fur trioxide has been used to some 
extent, especially since its introduction 
in commercially usable stabilized form 
in 1947. Advantages have been claimed 
for its use, namely improved yield of 
sulfonate, virtual elimination of spent 
acid, and formation of more concen- 
trated sulfonate solutions. However, it 
has also been noted that the sludge 
formed when using SO, is more viscous 
than with the standard oleum proce- 
dure. This is to be expected, since the 
excess acid present with the latter pro- 
cedure functions as a solvent and 
diluent for the sludge. 

Although the actual manufacturing 
process for preparing these sulfonates 
is fairly simple, the chemical reactions 
occurring appear extremely complex. 
Mapstone!! in reviewing the reac- 
tions that can occur during the sul 
furic acid refining of gasoline, lists 
nearly a hundred possiblities, only five 
of which involve actual sulfonation or 
sulfation. As the acid treatment of 
gasoline is conducted under milder 
conditions than the oleum (or SO,) 
treatment of the higher petroleum frac- 
tions for sulfonate and white oil manv- 
facture, the latter is certainly more 
complex chemically. 

It was recognized early that the sul- 
fonates obtained in the white oil proc- 
ess could be broadly classified as oil- 
soluble (“mahogany acids’), compris- 
ing those remaining dissolved in the 
unsulfonated oil layer, and as water- 
soluble (“green acids”) which were as- 
sociated with the acid sludge. The 
former type is of much greater com- 
mercial interest than the latter. 

The recent work of Sperling?® rep- 
resents the first really concerted at- 
tack on the chemistry of these petro- 
leum sulfonates. They were separated 
into fractions by differential solubility 
and then hydrolytically desulfonated 
to the parent organic molecules, which 
were in turn separated into hydrocat- 
bons and oxygenated compounds. The 
hydrocarbons were subjected to Water- 
man analysis for general determination 
of structure. In this way, the oil-soluble 
compounds were established as being 
entirely monosulfonated, while the 
water-soluble materials were shown (0 
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The Petreco Electric Distillate Treating Process 
provides a revolutionary new continuous method 
for acid, caustic, doctor or otherwise chemically 
treating petroleum distillates such as naphtha, gas- 
oline, kerosine, diesel fuels and furnace oils. The 
Petreco Electric Process, compared with the treat- 
ing processes commonly employed in the past, 
utilizes less equipment, occupies minimum ground 
space, requires fewer pumps, less operating atten- 
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fumes or air pollutants can escape. Except for the 
few pumps required, there are no moving parts. 
Because the operation is automatically controlled 
with precision devices, the agent (acid, caustic, 
doctor) requirements are generally less per barrel 
of oil treated than those of conventional systems. 


PETRE<O 


ELECTRIC PETROLEUM PROCESSING 
CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYORATIN 


PETRECO DIVISION 


3202 South Wayside Drive, Houston 1, Texas 


1390 E. Burnett Street, Long Beach 6, California DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 


PD-$8-2 FUEL OILS: DESAPONIFICATION, ASH REMOVAL 


THE PETROLEUM ENGINEER, February, 1954 


To obtain more information on products advertised see page E-69 C-27 








Recovery of sulfonates complicated by complex mixtures 


be rich in disulfonated materials and 
oxygen compounds. The two types of 
sulfonates are strikingly different re- 
specting method of formation, ring 
structure and degree of oxidation, as 
shown comparatively in Table 3. 

The oil-layer sulfonates are thus 
characterized as being derived from 
hydrocarbons with small ring systems 
and long paraffin chains. They are 
therefore closely related chemically to 
dodecylbenzene, and wou!d according- 
ly be expected to sulfonate with a 
minimum of oxidation using either 20 
per cent oleum or SO, vapor, both of 
which are in fact used. On the other 
hand, disulfonation and extensive oxi- 
dation are often observed in the sulfo- 
nation of polynuclear aromatic hydro- 
carbons, and it is therefore not unex- 
pected that the acid layer sulfonates 
were found to be predominately poly- 
nuclear. The instability of the hydro- 
carbons, recoverable from the acid 
layer sulfonates by desulfonation, is so 
great as to have warranted their semi- 
commercial exploitation for a time as 
synthetic drying oils. 

The third step of sulfonate manu- 
facture, comprising (1) isolation from 
the associated spent acid, sludge and 
unreacted oil, (2) purification (includ- 
ing decolorization and deodorization), 
and (3) methods of conversion to va- 
rious metallic salts of commercial util- 
ity, has been the subject of constant 
study and many patents. 

The oil layer sulfonates are in some 
cases not extracted from the unreacted 
hydrocarbon. Neutralization to the de- 
sired metallic salt is performed and 
the resulting oil solution is blended fur- 
ther as required to yield the desired 
formulation. If more highly concen- 
trated sulfonates are required, the oil 
layer is extracted with alcoholic (e. g. 
ethanol, isopropanol) caustic soda. Dis- 
tillation of the alcohol yields a mixture 
containing typically about 50 per cent 
oil and 40 per cent sulfonate. Further 
purification can be achieved by treat- 
ing the alcoholic extract with petro- 
leum ether; removal of the alcohol 
yie'ds the substantially oil-free sodium 
sulfonate. Many modifications of these 
basic procedures have been patented 
involving the use of alternative sol- 
vents, but it seems doubtful whether 
many of these are used commercially. 

The acid layer sulfonates are more 
difficult to recover since they are asso- 
ciated with sludge and spent acid, and 
comprise both mono- and disulfonates. 
They are furthermore of much less 
commercial interest than the oil layer 
sulfonates. Two general approaches 
have been employed for their recovery. 
One involves neutralization of the en- 
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FIG. 3. Author Dr. E. E. Gilbert working with an experimental kettle in which 





3 SSR 


sulfur trioxide is being used as the sulfonating agent. 


tire acid sludge layer, followed by 
“salting out” of the sulfonate in various 
possible ways. The second procedure 
comprises dilution of the sludge layer 
with about an equal weight of water 
leading to the formation of a bottom 
dilute acid layer containing disulfo- 
nates and a top layer of oil and sulfo- 
nates not soluble in the lower dilute 
acid layer. The top layer is neutral- 
ized and worked up by extraction pro- 
cedures in a manner generally similar 
to that used for the oil layer sulfonates; 


TABLE 3. Comparison of “oil layer” and 
“acid layer” sulfonates. 





Oil layer Acid layer 
Hydrocarbon type Long paraffin _— Short paraffinchains, 
chains, smallring rings polynuclear 


system 
Disulfonate content Nil About one-third 
Composition of 
hydrolysate: 
Hydrocarbons 97.24% 44.5 to 67.8% 


Oxidation products 2.76% 
Mean molecular 


55.5 to 28.6% 


wt. of hydrocarbon 341 232 to 297 
Stability of hy- Stable Unstable 
drocarbon to ox- 
idation and heat 
Method of for- Direct aromatic Dehydrogenation of 


mation sulfonation eycloparaffins, fol- 
lowed by sulfona- 
tion of the “‘cyclo- 
hexane type”: also 
some direct aro- 
matic sulfonation. 


the bottom dilute acid layer containing 
the disulfonates is discarded. 

The heavy demand for oil-soluble 
sulfonates has prompted the develop- 
ment of such based on the alkylation 
of benzene with paraffin wax. Another 
source for these materials involves the 
sulfonation (with 20 per cent oleum 
or with SO, vapor) of the high-boiling 
alkylated benzenes obtained as distilla- 
tion residues in the manufacture of 
dodecylbenzene detergent alkylate. 

Miscellaneous Sulfonates. Several 
hydrocarbon sulfonates of possible pe- 
troleum origin are of comparatively 
minor interest and will be discussed 
briefly. 

The disulfonation of benzene has 
long been the basis of the only com- 
mercial process for manufacturing re- 
sorcinol. (In 1953, however, competi- 
tion appeared in the form of the diiso- 
propylbenzene oxidation process). The 
first sulfonic group is introduced as 
described under the monosulfonation 
of benzene for the production of phe- 
nol. The second group enters with dif- 
ficulty and requires a large excess of 
oleum according to one process long 
in commercial use. Neutralization of 
the excess spent acid with lime yields 
6.5 tons of calcium sulfate per ton of 
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resorcinol. This objectionable situation 
has prompted several studies of the use 
of SO, for introducing the second 
group, a procedure which theoretically 
would yield no spent acid. This ap- 
proach has shown definite promise, 
since yields of disulfonate of 80 per 
cent or better are reported. 

Volume production of toluene from 
petroleum, combined with shortages of 
cresols derived from coal tar, has stim- 
ulated interest in the sulfonation of 
toluene intermediate to the production 
of synthetic cresols. Toluene is some- 
what more easily sulfonated than ben- 
zene, and its low boiling point (111 C) 
renders it well suited to the partial pres- 
sure distillation (Tyrer) technique for 
completing the reaction. The forma- 
tion of three possible isomers is, how- 
ever, a complicating factor. The Tyrer 
approach has been used industrially 
for preparing the mixed isomers, and 
sulfonation with excess monohydrate 
acid, followed by water dilution and 
crystallization, yields the para isomer 
as a solid of good purity.’ 

The mixed xylenes are even more 
abundantly available from petroleum 
than toluene, and they are even more 
easily sulfonated. Sodium xylene sul- 
fonate in concentrated water solution 
is an interesting solubilizing or “hydro- 
troping” agent for difficultly soluble 
compounds, and it is marketed for 


this use. iheir boiling points and good 
stability render the xylenes well suited 
to the partial pressure distillation ap- 
proach. This procedure has been 
studied experimentally using xylene of 
petroleum origin starting with 98 per 
cent acid and operating in the tempera- 
ture range 145 to 165 C. 

Two types of sulfonated polystyrene 
are of interest — one completely insol- 
uble in water and made from styrene- 
divinylbenzene copolymer, the other 
water-soluble and prepared from the 
homopolymer. The copolymer sulfona- 
tion is entirely heterogeneous—the hy- 
drocarbon being reacted in bead form 
with excess concentrated acid at 100 C. 
Special conditions are required to 
achive smooth and uniform penetration 
of the acid into the beads with corre- 
sponding even removal of heat to avoid 
straining and cracking; the same per- 
cautions must be observed during the 
removal of excess acid after sulfona- 
tion.'* The homopolymer is sulfonated 
in solution in an organic solvent with 
SO, also in solution or in complex form. 
By-product sulfone formation must be 
carefully avoided, otherwise the prod- 
uct will lack the required water solu- 
bility. The sulfonated copolymers may 
be regarded as strong, monofunctional 
acids in solid, insoluble form; they 
have a variety of promising uses as ion- 
exchange resins. The soluble sulfonated 


homopolymers, On the other hand, are 
of interest as thickening and sizing 
agents, tanning agents, and soil-condj- 
tioning compounds. 
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Recovery and refining units at Semet-Solvay Petrochemical Division’s Niagara plant, where ethylene is recovered from oil 
gas. Piped to an adjoining polymer plant, ethylene is processed into A-C polyethylene. Expected rate of production is 
20,000,000 Ib a year. 








C-30 


THE PETROLEUM ENGINEER, February, 1954 








THE 






























| are — 
Zing 
ndi- : 
.. ready to tackle 
‘ e e . 0 
a any sorptive-mineral job 
atent 
eo, that comes along... 
% 
ork, 
ever 
rican 
OTS . 
i ATTAPULGUS Fullers Earth 
2065 
ept. 
45). 
Eng. 
" cTivated bauxites 
48). 
No. 
nical 
rom. 
ry), 
,R. 
tro- 
ress, 
a of 
+3 
ale ADSORBENTS 
ie There’s an Attapulgus or Porocel adsorbent to fit your process 
ml technique for removing odors, colors, tastes, moisture, acids, 
dle sulfur, fluorides and unsaturates from process liquids or gases. 
a Materials treated in principal applications are: motor oils and other 
lubricating, specialty, and technical oils; petrolatums and waxes; 
aviation and motor gasoline stocks; kerosene; diesel and heating 
oils; chemicals and petrochemicals. 
CATALYSTS, CATALYST CARRIERS 
Our sorptive minerals are recognized standards in desulfurization, 
reforming and isomerization systems—catalytic removal of unsatu- 
rates—conversion of sulfides to elemental sulfur—fluid catalyst appli- 
cations—as catalyst carrier in copper sweetening processes. 
DESICCANTS 
We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquidsand gases. 
SPECIAL GRADES 
Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs are ready to assist in research, develop- 
ment, design and operating problems. Your inquiries are invited. 
MINERALS & CHEMICALS , 0 0 
ATTAPULGUS CORPORATION P 4 CEL CORPORATION 
= Dept. Y, 210 West Washington Square, Philadelphia 5, Pa. 
54 THE PETROLEUM ENGINEER, February, 1954 To obtain more information on products advertised see page E-69 C-3] 








Your questions on refining and gas processing 


problems answered here. Send yours in today! 


TECHNICAL FORUM 





Weight-Volume 
Conversion Factors 
Why does the petroleum inspec- 
tors’ manual and the engineers’ 
handbook show a factor of approxi- 
mately 8.329 for converting high spe- 
cific gravities to pounds per gallon and 
a factor of approximately 8.321 for 
the conversion of low specific gravities 
to pounds per gallon? C .A. 


The reason for the discrepancy in 

the figures cited for pounds per 
gallon at high and low API gravities is 
that different units used for recording 
the specific gravities are different from 
those for pounds per gallon. 

All commercial weights in the United 
States are weights in air, and the units 
of weight such as pounds per gallon cor- 
responding to °API, are given on this 
basis. The specific gravities reported in 
the formula 


141.5 
°AP = 131.5 
API = 5 Gr 60/60°F ‘ 


and in the tables are based on densities 
in vacuo, that is, corrected for the 
buoyancy of air. The apparent weight 
of an oil is less in air than in vacuo. For 
purposes of conversion standard air is 
taken in the U. S. as 0.001217 gr per 
cubic centimeter (0.010 lb/gal) at 60 F, 
760 mm pressure and at a relative 
humidity of 50 per cent. It is usually 
assumed that weighings were made with 
brass weights of 8.4 gr per cu cm 
density. Slightly different densities of 
air and brass weights are used in Great 
Britain and in countries using the metric 
system. 

The relation between weighings in 
vacuo and air is: 

Wtin Vacuo = Wt in air + (wt of 
volume of air dis- 
placed by oil — wt of 
volume of air dis- 

placed by weights) 

or 


Ww. Wa 
ao Pe i! Bee. | 
V Wa . Pair ( p zi) 


Conversion of selected data from ASTM 


Wy = wt of oil in vacuum 
W, = wt of oil in air 
Pair = density of air 
= density of oil 
8.4 = density of brass, gm/cu cm 
if measurements are made at standard 
conditions 


0.001217 
Ww, = W,——_ 
p 


-— 0.000145 + W, 


or 
Wy = Wax, + x where K = 
0.001217 


p 
To compute specific gravities relative to 
water at 60 F densities of water are: 
0.9990 gm per cu cm in vacuo and 
0.9978 gm per cu cm in air. 
The correction for brass weights is 
used in correcting measured densities. 
Table 1 gives the calculated densities 
and specific gravities in air and in vacuo 
for a few values of API. The pounds per 
gallon in air and specific gravities in 
vacuo were taken from the American 
Edition of the ASTM-IP. Petroleum 
Measurement Tables, ASTM D-1250 
1952. When the pounds per gallon in air 
is divided by the specific gravity in air, 
there is a negligible variation in the 
quotient over the range of °API used. 
Brymer Williams. 


— 0.000145 


What factor (60 F) should be 

used for calculating the pounds 
per gallon from measured specific 
gravity of petroleum residues heavier 
than 0 API? Cc. 4. 

The method used to compute the 

pounds per gallon for degrees API 
less than O from measured specific grav- 
ities depends upon the method of meas- 
urement. If an accurate hydrometer is 
used, it should be properly calibrated; 
in this case it would be preferable to 
use specific gravities in vacuo. If West- 
phal balances or pycnometers are used 
and accurate results desired corrections 
must be made for the volume of weights 


D-1250 tables to corresponding 


values in vacuum and in air. 





From ASTM-IP tables 





In Vacuo In air — with brass weights 

Lb /gal Sp gr Lb gal(air) Density Density Lb/gal 

API in air in vac) sp gr(vac) Lb/gal gms/ce gms/ce Sp gr sp gr 
0 8 962 1.0760 8.329 8.970 1.0749 1.0738 1.0760 8.329 
10 8.328 1.0000 & 328 8.337 0.9990 0.9979 1.0000 8.328 
20 7.778 0.9340 8.3276 7.787 0.9331 0.9320 0.9339 8.329 
30 7.296 0. 8762 8 3269 7.305 0.8753 0.8742 0. 8760 8.329 
40 6.870 0.8251 & 3260 6.878 0.8242 0.8231 0.8248 8.329 
50 6.491 0.7796 8 3261 6.499 0.7788 0.7777 0.7793 8.329 
60 6.151 0.7389 8.3245 6.161 0.7382 0.7371 0.7386 8.328 
70 5.845 0.7022 8 3238 5. 854 0.7015 0.7004 0.7018 8.329 
80 5.569 0. 6690 8.3244 5.577 0.6683 0.6672 0.6686 8.329 
a0 5.317 0. 6388 8.3234 5.326 0.6382 0.6371 0.6384 8.330 
100 5. O87 0.6112 8 096 8.328 


3230 5. 


0.6106 0.6095 0.6108 


and of the plummet or pycnometer, | 
is merely, then, a matter of estimation 
of the density if the air surrounding the 
weighing apparatus, and of computing 
either one standard specific gravity or 
the other. A table similar to Table ] 


(but more extensive), which relates 
densities and specific gravities to pounds 
per gallon can be prepared. It should be 
remembered that the pounds per gallon 
weighed in air is the required value, 
Brymer Williams. 


Comparison of H.SO, 
and HF Aikylates 


© From a practical plant produc- 
tion viewpoint, what differences 
in composition, if any, are found in the 
products of alkylation via (1) sulfuric 
acid catalyst; (2) hydrofluoric acid cat- 
alyst, (3) by high pressure hydrogena- 
tion of codimer? M.L.E. 
n% It would be fairly easy to give a 
simple answer to this question 
by setting forth the compositions of 
typical alkylates and polymer gasolines, 
but from a production viewpoint, 
yields, investment and available hydro- 
carbon gases need to be considered. 
Comparing first the two alkylation cat- 
alysts, sulfluric acid and hydrofluoric 
acid, the choice might hinge on the 
availability of a sulfuric acid recovery 
plant. Then there is the question of 
flexibility to meet changing require- 
ments. Hydro-codimer might be made 
where an adequate supply of butylenes 
is available with no excess of butanes. 
Probably the chief difference be- 
tween sulfuric acid alkylate and HF 
alkylate is that the latter contains about 
twice the amount of 2, 2, 4-trimethy! 
pentane, increasing with the octane 
number of the alkylate.? 
The following analyses of depen- 
tanized alkylate from mixed butylenes 
were determined in API Project 6. 


: H2S¢ Ys 


HF 

Hexanes... Leas 6.8 vol,% 2.1 
Heptanes ; : 7.0 4.5 
2,2,4 Trimethyl pentane . 26.7 41.7 
2,2,3 Trimethyl pentane....... 1.3 21.9 
2,3,3 trimethly pentane... .. 3.5 10.0 
2,3,4 trimethyl pentane....... 3 9.4 
Dimethyl! hexanes Las eee 11.2 19.6 
Nonanes.... aceSties 6.4 3.4 
8 6.4 


Heavier. . Wa PARE A SS . SA 


As 2, 2, 4 trimethyl pentane is iso- 
octane, and therefore has an octane 
number of 100, it serves to enhance the 
octane blending value of the HF alky- 
late, although, in general, both alky- 
lates have about the same _ octane 
blending value, varying somewhat with 
feed stock and operating conditions. 
For example, HF better utilizes propy- 
lene in the feed stock. In either case, 


THE PETROLEUM ENGINEER, February, 1954 





Ins 


lif 
lo 


tri 


Yi 
Sti 


THE PI 





ae 
tion 

the 
ting 
y or 


le ] 


ates 
inds 
d be 


llon 





Insulate Your Towers 
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How to 


against 
rising 


maintenance costs 


One simple step can help you hold tower insulation 
replacement costs within bounds. 


Use Monel® hexagon netting ... Monel bands... 
Monel tie wire. 


Monel successfully resists corrosive attack by mois- 
ture and acid or alkaline fumes...It prolongs the 
life of insulation in damp and humid areas, coastal 
locations, and the corrosive atmospheres of indus- 
trial locations. 


You get other advantages, too. Although Monel is 
stronger and tougher than structural steel, it is plia- 
ble and easy to handle. You can bend and twist thin 
Monel wires to snug fits. You can stretch and crimp 





a yn 


, 
‘ 
e 


Pars 









MONEL HEXAGON netting 


pipe lines, many refineries 


in place of the bands. 


Monel bands tightly without snapping them. 


You can see, then, how Monel is almost certain to 
bring you important economies over the years. 
Monel-secured tower insulation goes on easily... 
stays tight... lasts long...saves frequent erection of 
expensive scaffolding. 


For your next tower — or tower repair job — insure 
permanence and future savings by using Monel 
hexagon netting, and Monel bands and tie wire. 
Consult your Distributor of Inco Nickel Alloys for 
the latest information on their availability. Remem- 
ber, too — it always helps to anticipate your require- 
ments well in advance. The International Nickel 
Company, Inc., 67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys 


Aas, Monel... our PARTNER IN PROGRESS 


feeot mate 


To obtain more information on products advertised see page E-69 
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and 


bands holds tower and tank insula- 
tion firmly in place. For interior 


and 


chemical plants use Monel tie wire 








Technical Forum 





a high content of isobutane is neces- 
sary in alkylation. 

HF alkylate requires treatment to 
remove alkyl fluorides, which is usually 
done by filtration through bauxite, fol- 
lowed by alkali wash.* Treatment with 
dehydro-fluorination catalyst also can 


be used.‘ Although HF used in alkyla- : 


tion must of necessity, be recovered 
because of cost and toxicity, losses 
amount to about one-half pound per 
barrel of akylate or less. 

Polymerization—Polymerization of 
C.-C, olefine at 300-350 F and 900 psig 
gives a selective polymer in which oc- 
tenes predominate. On hydrogenation, 
this polymer has an octane number 
of 90-96.° Advantages in temperature 
control result from use of a tubular 
reactor instead of. a chamber for the 
phosphoric acid-silica catalyst. A stabi- 
lizer gas stream containing. about 12- 
15 propylene and 20-25 butylenes is 
suitable. At 375-475 F, non selective 
polymerization gives a polymer con- 
taining most of the propylene as well 
as the butylenes. This is called a “con- 
junct” polymer by Ipatieff & Pines® in 
contrast to the true polymers such as 
dimers, trimers, etc. From a mixed 
olefin feed, the lower temperature pro- 
duces mainly isobutlylene dimer and 
trimer, while the so-called “codimer” 
results from higher operating temper- 
atures. Naturally, the character of the 
product will depend largely on the 
temperature of polymerization. In gen- 
eral, the lower the temperature of 
polymerization, the more selective is 
the polymerization of butenes, iso- 
butene yielding products which on 
subsequent hydrogenation are largely 
branched chain octanes and, most se- 
lectively, iso-octane. These polymer 
gasolines are especially suited for use 
in aviation fuel because of their rela- 
tively low vapor pressure and high 
octane number. When used as blending 
stock in motor gasoline, they permit 
use of larger amounts of casing head 
gasoline without exceeding vapor pres- 
sure specifications. 

Non-selective polymerization de- 
scribed by Egloff and Welnert® carried 
out at 400 F over phosphoric acid- 
silica catalyst gave a gasoline of 130- 
150 bromine number 10.9 Reid Vapor 
Pressure and 66.6 API gravity with the 
following distillation: 


Initial, per cent ‘ 90 





10 ‘ 146 

30 ‘ ieseas 202 

50 228 

70 264 

ap 330 

End point ” 400 

The knock rating was: 

ASTM Clear P .. 82.5 
ASTM — + 3ce TEL. ; 85.0 
Research method Clear ‘ 97.0 
Research method + 3cee TEL 


190.0 


The reaction pressure also influences 
to some extent, the composition of the 
polymer. Thus in the case of propylene 
over phosphoric acid-silica catalyst at 
205 C, increase in pressure from 250 
psig to 1800 psig, markedly increased 
the formation of dimer.® 

In an economic comparison of alky- 
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lation and polymerization, Sutherland 
and Doegey’ gave the following prod- 
uct knock ratings: 


Polymer gasoline Alkylate 


F2 — clear........ 82.5 — 83 91+ 

F2 + 3cc TEL... 84 — 84.5 y8+ 

Fl — elear...... 96 — 97 §2 — 93 
FI 


<- Gee TEL.......... 9S — 100 98 + 


Summarizing the foregoing, there is 
little difference from the standpoint of 
producing gasoline in the plant by 
blending, between alkylates resulting 
from sulfuric acid and hydrofluoric 
acid. Hydrogenated butylene codimer, 
having a narrower boiling range, cou- 
pled with a higher octane number, 
would be better adapted for aviation 
gasoline. Higher potential production 
of alkylates where excess butanes are 
available usually make the alkylates 
more attractive from the economic 
standpoint. 
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—Vanderveer Voorhees. 


HF Alkylation 


What are the respective interre- 

lationships between concentra- 
tion of acid, acid- oil charge ratio, and 
olefin-isoparaffin ratio, in HF alkyla- 
tion? I. eS. 
a In HF alkylation it is essential to 

have a high ratio of olefin to iso- 
paraffin to avoid excessive polymeriza- 
tion of olefin and other side reactions. 
Bolles! recommends a ratio of 6:1 for 
aviation alkylate and 3:1 for motor 
alkylate. Penick? gives a preferred 
range of 6:1 to 10:1 isobutane to olefin. 
The optimum ratio for any given in- 
stallation will be determined from an 
economic balance between the in- 
creased value of the alkylate resulting 
from a high ratio and the additional 
cost of recycling isoparaffin. 

The rate of HF to hydrocarbon 
charge should be sufficiently high to 
exceed the solubility and provide a 
separate liquid phase. More acid than 
this does no harm and has no particular 
advantage beyond improving contact, 
where the degree of agitation is not as 
high as desired. An excess of 100 per 
cent above the amount required to 
saturate can be used® with no penalty 
other than the cost of recovery. A ratio 
of 1 volume of Liquid HF to from 1 to 
2 volumes of hydrocarbon feed is usual 
practice. There is nothing to indicate 
that there is any essential relation be- 
tween acid:hvdrocarbon ratio and iso- 
paraffin:olefin ratio, but where the lat- 
ter is high, it would be exvected that 
the amount of excess acid could be re- 


duced with some saving in cost of re- 
covery. 

From 10 to 15 per cent of water can 
be present in the HF, but more than 
this seriously affects the rate of alkyla- 
tion. Although anhydrous acid can be 
used, there appears to be little advan- 
tage over acid of about 90 per cent 
titratable acidity. Possibly the higher 
concentrations of HF will be advan- 
tageous when using propylene ‘instead 
of butylene as the olefin. Thus in alky- 
lating benzene with a mixture of 
ethylene and propylene, Passino‘* ob- 
tained 96.2 per cent theory yield of 
propyl benzene using anhydrous HF. 
All the ethylene was recovered. 

—Vanderveer Voorhees, 


References 
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p. 159. 
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Ethylene Glycol Synthesis 
What are the essential reactions 
for the production of ethylene 

glycol from ethane, propane, etc. What 

are the major steps for this synthesis 
as carried out in commercial plants? 
L. D. G. 

aA The first step involved is, of 

course, the production of a rela- 

tively pure ethylene from the paraffin 
hydrocarbons mentioned. This is cus- 
tomarily done in a tubular cracking coil. 
operating at temperatures in excess of 
1400 F, usually with a considerable pro- 
portion of steam in the coil to hold down 
carbon formation. Ethylene is separated 
by precision fractionation, unconverted 
ethane or pronane being returned to the 
cracking coil. The ethylene produced is 
better than 95 mol per cent ethvlene, 
balance being for the most part ethane 
and methane. Acetylene must be low. 

There are two processes in commer- 
cial use for producing ethylene glycol 
from ethylene. The older process in- 
volves the reaction of ethylene with hy- 
pochlorous acid to form ethylene chlor- 
hydrin, and then hydrolvsis of the chlor- 
hydrin with a mild alkali such as sodium 
bicarbonate. Much of the glycol of com- 
merce is produced by hydration of ethyl- 
ene oxide. which can he effected bv heat- 
ing the oxide under pressure with water. 
with or without a mild catalvst. 

The newer process involves the oxida- 
tion of ethvlene with air or oxvgen to 
produce ethvlene oxide, followed by 
hydration of the oxide to glycol as men- 
tioned above. Several of the new nlarte 
built or under construction within the 
last two vears emnloy this process. 
When ethvlene oxide is thus hydrated a 
certain amount of diethvlene aglveol, 
triethvlene glycol. and higher glveols 
are produced at the same time. These 
must be separated from the monoethyl- 
ene glvcol. where the latter is desired in 
pure form. For use as an antifreeze 
liquid it is usually unnecessary to re- 
move them. Removal is effected hy dis 
tillation. C.R. Wagner. 
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7 Freedom Must Be Sold to Be Retained 

0 ° 
ela- 
afin 

Cus- nm 
yr ARCH L. FOSTER* 
pro- 
own tt 
ated THE survival of our system of free initiative, over any other system in the good for the greatest number (of peo 
rted enterprise depends largely on how well world. ple), preserves human dignity from 
the you sell it to others.” If we do not sell these advantages we political and economic tyranny and is 
d is Thus spoke Stanley Learned, execu- stand a good chance of losing this lib- the best system for that purpose yet de- 
ene, tive committee chairman and assistant erty, this freedom that a large part of vised, Learned affirmed. 
lane to Phillips Petroleum Company’s presi- our population has supinely taken for And our best and bounden duty, it 
yf. dent, to the Natural Gasoline Associa- granted. Our material welfare is the was included, is to sell those facts to all 
we tion of America in Amarillo on Novem- product of three factors, natural re- the people; we must sell this system 
o ber 20, as he outlined the “far-flung sources, tools, and human energy. The over and over, that free enterprise is 
hy- battle line” of the Free World facing great variable in this equation is the the servant of all the remainder of our 
nlor- totalitarianism and collectivism. He quantity and quality of human energy liberties, giving the greatest economic 
nlor- summed up the part that oil and gas in- available in the people. That energy good to the greatest number of people 
lium dustries must play to maintain the free- discovers and develops natural re- in an atmosphere of freedom never be- 
rom dom that has brought the world’s sources, carries on the work of refitting fore equalled in the world. This is not 
thyl- greatest economic, political, sociologi- these resources to the use and service easy; collectivism appeals to man’s 
neat- cal, and scientific development known of mankind; that energy develops, in- baser instincts, slothfulness to escape 
ater (oman. The great single foe of industry vents, improves, and applies tools to personal responsibility; the sadistic in- 
“ida- today is totalitarian statism; the issue, these ends, this is the theme-song of stinct to destroy those better than he; 
- collectivism or state control as against the speaker’s appeal. the venal instinct to want something 
by the individual initiative principle known Only where the spirit of man is free for nothing; the cowardly, to condone 
men: as free enterprise. will he produce effectively, Learned or excuse evil-doing through mob ac- 
lante Commenting on the three-phase said. And by direct implication the tion, and (worst) to the pagan instinct 
| the promise of Abe Lincoln at Gettysburg, throttling of governmental controls sub- by denying moral responsibility to the 
cess, the speaker pointed out that “Govern- stitutes “police power enterprise” for Creator. Free enterprise must sell the 
ed a ment of the people is the people’s neces- the better “free enterprise.” The idea desirable side of these items, but can 
veal, sity,” quoting recent publicized state- is crystallized in Woodrow Wilson’s show as reward the greatest civilization 
sa ments, “Government for the people is famous statement, “A concentration of known yet to man. 
thyl- the people’s privilege, and government governmental power always precedes 
od te by the people is the people’s responsi- the death of personal freedom.” Our Natural Gas Use Greater, 
nee bility.” It is this responsibility that system of free enterprise is not infalli- Price Higher 
» 1 makes it imperative to sell the advan- ble, but provides the greatest economic Complications of value and con- 
 dis- lages of free enterprise and individual sumption rate for natural gas are intro- 
er. *Refining and Petrochemical Editor. EXCLUSIVE ducing more problems for the natura! 
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gas producer, processor, and consumer, 
stated M. F. Schaffer of Witco Chemi- 
cal Company. The rapidly expanding 
petrochemical industry, with its large 
hydrocarbon consumption, is at least 
one solution to the economic ills of the 
gas business, he observes. With in- 
creased consumption of dry (stripped) 
natural gas, less of it is flared or rein- 
jected into producing formation, and 
therefore the value of the gas is that of 
a salable commodity, not merely a 
nuisance value. Earlier, long-term con- 
tracts were made for purchase of gas. 
Gasoline plants charged for dehydra- 
tion, compression and stripping—hy- 
drocarbon recovery—for gas returned 
to the seller or to a purchaser; now, 
gasoline plants are employing higher 
pressures to increase amount and effi- 
ciency of recovery. Markets for LPG 
and for more natural gas line have en- 
abled the plant operator to sell more 
products from the raw gas at a higher 
price than natural gas fuel prices. De- 


from 8 cents to 15 cents, as compared 
to 4 to 6 cents in 1945. Just after the 
war investors and promoters learned 
the value of natural gas, which resulted 
in a wild scramble to buy reserves, 
Schaffer pointed out. In addition to 
all these problems that increase gas 
prices and costs, others include increas- 
ing tax rates, wages, materials costs 
and lowered prices for hydrocarbon 
products recovered. 

Development of new products, or 
new uses for old products will prob- 
ably be the key to survival of the nat- 
ural gasoline plant. Thus Speaker 
Schaffer outlined the procedure by 
which the natural gasoline industry may 
live under the changing conditions of 
tomorrow. 


Measuring Gas by Orifice Meter 

Definite specifications have been set 
up by the American Gas Association 
controlling “the orifice plate and meter 
run to permit duplication of the basic 


yond that of standard pipe generally 
causes low differential and thus low 
measurement. The means for guarding 
against these sources of error is to ip- 
spect run and plate periodically to in- 
sure against unpermissible deviations 
from standard conditions. Measure- 
ment and flowing conditions will dic. 
tate how often these inspections should 
be carried out. 

Other factors that influence accuracy 
are: 

Improper chart notations such as 
failing to enter new factors on the 
chart when an orifice is changed. 

Pits in orifice plate eventually will 
lead to trouble. 

Small nicks at one point in the orifice 
have much less effect than when the en- 
tire circumference of the orifice de- 
velops “radius” on the upstream side. 

Burrs protruding into the line from 
taps should be guarded against, since 
they may cause serious errors. 

All these items sum up to the mat- 
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presided over one session. 











mand for various hydrocarbons for pe- 
trochemical raw materials; use of spe- 
cial products, such as isoparaffins for 
alkylation, etc., place a premium on re- 
covered hydrocarbons. Dwindling of 
gas production in older areas has placed 
a premium on the remaining gas that 
has raised the cost to consumer. In- 
crease in liquid hydrocarbon recovery 
—trebled in Texas between 1940 and 
1949—had the double effect of reduc- 
ing the market price of the recovered 
materials by supplying greater quanti- 
ties for the existing market, and by 
making the gas correspondingly more 
valuable to the processor and thus to 
the seller-producer. 

In some areas in Texas, where gas 
supply has been dwindling, well-head 
gas prices have increased to a range of 
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elements from which orifice coefficients 
were determined,” as outlined by W. R. 
Kehoe of American Meter Company. 
Kehoe summarized the conditions that 
may arise to change these conditions, 
during use of the meter, conditions that 
may cause error, and thus that must be 
guarded against. Some of these are: 

Upstream edges of the orifice may 
become rounded by abrasion, causing 
low differential and thus low measure- 
ment. Dirt on the upstream side may 
have effect of a rounding of this edge. 

Dirt in the meter run ahead of the 
orifice plate may cause either high or 
low measurement, depending on the 
amount of the buildup. 

Any change in the inside surface 
finish of the meter run may change the 
measurement? eXtra roaughéning be- 


ter of keeping the meter parts in first- 
class repair; variations from accuracy 
can be determined best by calibration 
tests, Kehoe pointed out. 

Important and practical details of the 
choice and operation of gas dehydra- 
ting methods were presented by John 
Campbell of Black, Sivalls and Bryson, 
Inc., details that we hope to publish 
later. In this paper Campbell discussed 
ways and means of regenerating des- 
sicants, such as aluminum trihydrate, 
silica gel, etc., via hot propane, and 
subsequent separation of propane from 
the water by after condensation and 
return of propane to the system. Multi- 
ple towers have advantages, he said; 
use of a coalescer to collect very small 
droplets and thus drop them out of the 
stream has shown advantages, also. * 
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Fuel Oil Upgraded to Diesel by Additive 


Ignition-improving amyl nitrate mixture converts 


low cetane stocks to premium quality product 


A NEWLY-DEVELOPED ignition 
improver for diesel fuels, designed to 
help refiners produce the desired grades 
of diesel fuel simply and economically, 
is now being marketed by the Ethyl 
Corporation. 

The chemical additive, a mixture of 
primary amyl nitrates, is reported as 
capable of transforming conventional 
heating oils into diesel fuel of accept- 
able quality and of simplifying the re- 
finer’s and jobber’s task of storing and 
meeting the relative demands for both 
products. Easy to blend with middle 
distillates, the additive should make re- 
finery operations much more flexible, 
the company states. 

As little as 1/10 per cent by volume 
of the new ignition improver is said to 
raise many distillate heating oils to 
within the cetane range of commer- 
cial diesel fuels regardless of crude 
source, refining technique or sulfur 
content. (Fig. 1.) 

With a synthetic cetane rating of 
about 250, the additive serves to pro- 
mote the efficient combustion of fuei 
in the diesel engine by shortening the 
ignition delay period, that is, the time- 
lag between the start of injection and 
beginning of combustion. 

The product is the result of five years 
of research and development work by 
Ethyl’s research laboratories. The 
~ *Bastern Editor. 


FIG. 2. SINCE 1949, over 98 per cent of new locomotives 


have been diesel powered. 
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FIG. 1. EFFECTIVENESS of amyl 
nitrate as shown in tests 
with 20 representative diesel fuels. 


mixture of primary amyl nitrates 
(C,H,,NO.) emerged as the best, from 
a cost-effectiveness standpoint, of 
some 300 compounds investigated. 
Tests indicate that the cetane numbers 
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FIG. 3. FOUR-CYLINDER, two-cycle diesel engine can haul 


gained with the amyl nitrate additives 
are equal to natural cetane numbers in 
practically all respects. The compound 
is manufactured by a company devel- 
oped and patented process. 


Spiraling Demand Presses 
Refiners 

Spectacularly expanding demand fo: 
diesel fuels in the past 12 years has 
changed the production pattern for the 
middle boiling fractions of crude. Be- 
tween 1941 and 1951, demand for 
diesel fuel increased four-fold, and last 
year it increased another 14 per cent 
over 1951—to 6.1 billion gallons 
(During the same time, demand for 
gasoline increased less than 2/3.) By 
the end of the current decade, respons- 
ible estimates place consumption at an 
impressive total of 9 billion gallons. 

Paced by the rapid dieselization of 
their lines — since 1949, 98.7 per cent 
of new locomotives has been ‘iese! 
powered —the railroads last year 
bought 2.7 billion gallons of fuel, a 16.6 
per cent increase over 1951. In 1952, 
the railroads bought six times as much 
diesel fuel as in 1946. By 1960, when 
most railroads will have completed 
their dieselization, it is expected they 
will consume about 4.4 billion gallons, 
nearly half of the projected national 
consumption. (Fig. 2.) 

Meanwhile, demand for burner oils 


loads of 55,000 Ib. Diesel is being tested on proving ground. 
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FIG. 4. THREE-CYLINDER diesel excavates 42-in. trench 13 ft deep 


at a rate of 350 ft in an 8-hour day. 


between 1946 and 1952 almost doubled 
in home and industrial use; demand for 
jet fuels and catalytic cracking stocks 
for high octane gasoline also showed 
heavy increases. 

As fractions in the middle boiling 
range are fairly constant in a typical 
barrel of oil, the spiraling competitive 
demand for these fractions is creating 
increasing difficulty in refining opera- 
tions and available base stocks. 


Cetane Numbers 

Considering diesel fuel alone, the 
importance of cetane number to proper 
engine operation may be clarified when 
one understands how cetane numbers 
are measured. Diesel oil is rated by 
cetane numbers on a scale analogous 
to the octane scale for gasoline. The 
primary reference fuels used are cetane 
— with an assigned value of 100 — 
and alphamethylnaphthalene — with a 
value of O. Blends of these two hydro- 
carbons represent intermediate ignition 
qualities and their assigned cetane num- 
ber is the percentage of cetane in the 
blend. Thus, a reference fuel blend 
containing 45 per cent cetane and 55 
per cent alphamethylnaphthalene is as- 
signed a cetane number of 45. Tests for 
cetane number determination are con- 
ducted in a standard ASTM, single 
cylinder cetane engine. By selecting a 
reference fuel mixture of known cetane 
rating that produces the same ignition 
delay as a test sample, the cetane num- 
ber of the test sample is established. 

The ignition delay period is the in- 
terval of time, measured in milli- 
seconds, between the injection of the 
fuel into the cylinder and the start of 
combustion. The higher the cetane 


er 


number of the fuel, the shorter the ig- 
nition delay in the cylinder and the 
better the ignition quality of the fuel. 
The lower the cetane number, the 
longer the delay before ignition. When 
the ignition delay is excessively long, 
the fuel burns unevenly and incom- 
pletely, causing smoke, loss of power, 
increased operating noise, and higher 
maintenance costs.’ 


Base Stocks and Refinery 
Processes 


To meet the increasing demand for 
quality diesel fuels, refiners have had 
to use a wide range of base stocks for 
diesel fuel production. The stocks pre- 
ferred because of their natural high 
cetane rating are paraffinic and mixed 
paraffinic-naphthenic crudes. As the 
demand for diesel fuel surpassed the 
available supply of such stocks, refiners 
have supplemented the latter with other 
crudes of less desirable ignition char- 
acteristics. 

At the same time, they have had 
to increase the yield of distillate fuels 
at the expense of residual yields. This 
is accomplished generally through the 
increased use of catalytic cracking, 
whose end products are essentially 
gasoline and distillate fuel, as com- 
pared to gasoline and residual fuel 
from thermal cracking. 

Catalytic cracking produces oil frac- 
tions that are low in paraffins and high 
in aromatic hydrocarbons. Aromatics, 
however, are low on the cetane scale, 
so that cracked distillates have poor 
ignition quality. Cracked distillates, in 
fact, will generally run 5 to 15 cetane 
numbers lower than straightrun distil- 
lates from the same crude source. 


FIG. 5. NAVAL diesel engines are assembled at the Cleveland 
diesel engine division of General Motors. 


















A considerable portion of cracked 
material normally can be blended with 
straightrun distillates of high cetane 
number to meet diesel fuel specifica- 
tion. But straightrun distillates from 
non-paraffinic crudes, or catalytically 
cracked distillates high in aromatics, 
present a cetane number problem. 
Operational problems also may occur 
with some diesel fuel made from 
cracked distillates, unless properly sta- 
bilized by refinery treatment and/or 
the use of additives. Precipitates, 
caused probably by the oxidation of 
certain reactive sulfur and nitrogen 
compounds which then act as catalysts 
accelerating the oxidation of certain 
aromatic hydrocarbons, may form. 
Some types of fuel raise the prob- 
lem of incompatibility. Although stable 
alone, two fuels may become unstable 
when blended together, a condition 
generally attributed to the lower solu- 
bility of the blend and resulting in the 
precipitation of relatively insoluble 
materials. By clogging filters in oper- 
ating engine, insoluble residues can 
stop it from functioning (Fig. 3.) 


Practical Implications of 
the Additive 


Many present difficulties of refining 
and marketing different grades of diesel 
fuel could be eliminated with the gen- 
eral use of additives such as amyl 
nitrate. 

Probably the most important eco- 
nomic saving the company foresees 
is the elimination of dual storage facili- 
ties for marketers whose stocks are 
suitable for diesel fuel except for poor 
ignition quality. One grade of oil suit- 
able for heating can then be stored and 
upgraded to quality diesel fuel by the 
addition of amyl nitrate. Cetane rating 
is reportedly raised as high as 10 num- 
bers with the additive. Marketers who 
rely on pipeline distribution from re- 
finery to bulk station would find this 
of particular value, it is said. 

With amyl nitrate, refiners may ex- 
pect more flexible operations in the 
future. They can, says the manufac- 
turer, either eliminate or reduce the 
selective blending now required in 
many localities to produce high quality 
diesel fuel. At the same time, refiners 
can blend unfinished stocks for the de- 
sired pour point and volatility and 
obtain the required cetane level with 
amyl nitrate. This would be partic- 
ularly valuable in fuels intended for 
Arctic use. At present, such fuels must 
have a -40 to -70 F maximum pour 
point, according to Military specifica- 
tions. But presently available fuel types 
of the desired low pour point are rela- 
tively low in cetane with the result that 
Military specifications for Artic fuel 
presently carry only a 35 minimum ce- 
tane specification. Refiners may also 
be able to increase their production of 
diesel fuel by including greater quanti- 
ties of cracked and straightrun distil- 
lates of low cetane number. By adding 
amyl nitrate to these poorer blends, 
they could still meet cetane specifica- 
tions. 

When the additive is used widely 
it is claimed that operators of diesel 
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FIELD 
ENGINEERING 
SERVICE 


Again, the Wolverine Field Engineering Service, 
in its extensive studies of tube handling in the 
field, became aware of a situation which offered 
many opportunities for improvement. 

As a result, it developed a unique method of 
preparing condenser tubes for shipment and 
easier handling. — 

Wolverine now can provide you with con- 
denser tubes (plain or finned) in a “U” bend, 
packed in a newly devised expendable wooden 
pallet. 

Received in this way, as a complete set of con- 
denser tubes, properly arranged, the tubes are 
ready for quick installation. 

You can realize how much time can be saved 
in tube unloading, in installation and handling. 
This means worthwhile cost reductions. All the 
tubes can be fed directly from the pallet type 
container into your heat exchanger or condenser 
unit. . 

Unit costs are decreased through the elimina- 


r 


| We'll welcome your visit to our booth 
| - at the March show of the National 
| Association of Corrosion Engineers. 


tion of one tube sheet; and rolling-in operations 
are cut one-half. Individual tube bends take care 
of differential expansion, eliminating floating 
head problems. 


Wolverine U-Bend Condenser Tubes repre- 
sent the last word in installation and handling 
efficiency. You'll also appreciate them in this 
form as “stand by” units. 

The expendable pallets, often containing com- 
plete tube bundles, are easily stored. 

We have two new booklets that should interest 
you: Condenser Tube Book and Handbook of 
Practical Packaging Practices. Send for either 
or both. 

WOLVERINE TUBE DIVISION of Calumet 


& Hecla, Inc., 1439 Central Avenue, Detroit 9. 
Michigan. 











p WOLVERINE TUBE DIVISION 


OF CALUMET & HECLA, INC. 





<€ Manufacturers of Ouality Controlled ' 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. Sales offices in principal cities. 


EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N.Y. 
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engine equipment may expect to have 
generally available throughout the na- 
tion a more uniform type of diesel fuel 
of high ignition quality, much as high 
octane gasoline is now readily available 
in all areas. This situation should mini- 
mize the operational problems arising 
from the wide variety of diesel fuels 
now marketed. (Fig. 4.) 


Additive Mixes Readily 

Mixing the additive in heating oils 
is reportedly a simple pouring process 
that requires no special equipment. As 
an experiment, the manufacturer 
pumped a quantity of No. 2 heating oil 
and poured the required amounts of the 
ignition improver directly into the 
holds of several tank trucks and a rail- 
road tank car. The turbulence caused 
by the filling operation and the motion 
of transportation afforded complete 
mixing. 

Separation of the additive from the 
diesel oil in storage is not a problem. 
All sections of the railroad tank car, 
for example, showed the same con- 
centration of the additive over a period 
of many days. 


Navy Accepts Additive 


Up until 1952, the U.S. Navy Bureau 
of Ships specified a diesel fuel made 
from a straightrun product with a mini- 
mum natural cetane number of 50. Be- 
cause of the increasing civilian de- 
mands for middle distillates in heating 
oils, jet fuels, and charge stocks for 
catalytic cracking and the resulting 
possibility of a shortage of 50 cetane 
straightrun to meet wartime require- 
ments, the Navy began large scale 
service tests in 1951 with Ethyl’s igni- 
tion improver. (Fig. 5.) 

The test program was conducted in a 
squadron of submarines using Venezue- 
lan straightrun fuel of 46.5 cetane num- 
ber. By adding 0.18 per cent by volume 
of amyl nitrate to each gallon of fuel, 
the average cetane number of the fuel 
was Satisfactorily raised to 53.5. The 
Navy also wanted its additive to retain 
its ignition quality in storage, to have 
no objectionable engine operations 
(smoke, noise, odor), to present no 
health hazard, and to produce no ad- 
verse effects on engine cleanliness, 
wear and operation. 


Test Results Approved 


Tests were concluded satisfactorily 
on all counts, according to its re- 
ports. As a result, in 1952 the Navy 
revised its specifications for Class 1 
diesel fuel to permit the use of the ig- 
nition improver, the first time any such 
additive has been permitted. 

The Bureau of Ships now reports 
that, as a result of this change, its 
potential supply points for Class 1 
diesel fuel of 50 cetane have been 
greatly multiplied in case of disruption 
of oil transport facilities in war. The 
same applies to Arctic fuels of 35 
minimum cetane number and -40 
F maximum pour point. The use of 
amyl nitrate, it says, should prove of 
great benefit in providing fuels of the 
desired characteristics for Naval cold 
weather operations. (Fig. 6.) 
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FIG. 6. LATEST and most compact submarine engine being lowered in U.S.N. 
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submarine TROUT has %4 weight of previous models. 


Marketing Acceptance 


Now used in diesel fuel for trucks, 
stationary engines, tractors, etc., by 
seven marketers on the East and West 
Coasts, the Mid-West, and Canada, the 
additive is reported as well received. 
Prior to its sale, the manufacturer con- 
ducted extensive performance tests, 
including six 50,000-mile tests in diesel 
trucks operating under widely varying 
conditions. 

One firm* reported it found the ig- 
nition improver of particular value in 
meeting the specialized demand for 
premium diesel fuel in widely scattered 
areas throughout the West. It has been 
able to upgrade conventional stove oil 
(No. 1 heating oil) of 39 cetane num- 
ber to a premium grade diesel fuel of 
46 cetane number. The No. 1 heating 
oil available in the West happens to be 
a highly volatile product. With the 
additive, it can be sold as a premium 
diesel fuel combining high cetane num- 
ber and high volatility. 

The direct result: This refiner re- 
ports he has eliminated the special 
diesel oil run at his plant. Premium 
grade diesel fuel in this area sells for 
¥Y2 cent a gallon more than No. 1 heat- 
ing oil and 2 cents a gallon more than 
regular diesel fuel. 

This premium fuel is said to be re- 
ceiving good acceptance. Some whole- 
salers, not wishing to meet the expense 
of drum deliveries of diesel oil and 
with insufficiently large storage facili- 
ties to receive bulk shipments of pre- 
~ *Richfield Oil Corporation (West Coast). 


mium fuel, can now handle the de- 
mands for both premium and regular 
grade diesel fuels. Engines that re- 
quire fuel of higher volatility and bet- 
ter ignition quality than that provided 
for in regular grade of diesel fuels 
can be supplied easily. 


Saves Storage 


Another company reports it has 
eliminated terminal storage for diesel 
fuel because of the availability of the 
additive. Bulk plants need not have 
separate storage for diesel fuel in 
addition to that for heating oil; the 
latter can also be stored for diesel fuel 
and upgraded to high ignition quality 
fuel with the addition of amyl nitrate. 

From these reports, it appears as if 
small refiners as well as major com- 
panies should benefit from the use of 
this ignition improving additive. Small 
orders for the special fuels required in 
high speed diesel engines may now be 
filled from regular heating oil. With- 
out special equipment or special runs, 
the small refiner can round out his 
products and services to meet demands 
that would otherwise be uneconomical 
because of their small size. 


Railroads Still Testing 


Very lengthy and thorough tests are 
being carried out currently by the rail- 
roads to determine whether synthetic 
cetane compound operates in all aspects 
as efficiently as natural cetane in diesel 
fuel. Conclusive recommendations may 
be expected soon. kk 
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What you will want to know about the 
ANTIOXIDANT SWEETENING PROCESS 


Since antioxidant sweetening offers many advantages, the 
chances are that you are looking for all the available technical 
information on the subject. 

In answer to a number of requests, Du Pont has prepared a 
comprehensive booklet on antioxidant sweetening. It contains 
more information on this subject than ever before published 
in one volume. 


Economy Features—The booklet presents information on 
how you may reduce your treating plant operating and equip- 
ment costs through Du Pont Antioxidant No. 22 as a sweeten- 
ing agent. It also shows how you may eliminate loss in gaso- 
line or octane number through the use of the process . . . as 
well as sweeten and inhibit your product in a single step. 

The booklet also gives many helpful hints on controlling 
the operational variables involved and on getting best results 
without adverse effects on your product. 

In addition, a briefer, 4-page folder outlining the advan- 
tages of antioxidant sweetening is also available from Du Pont. 


Your Copies of the above booklets 
can be obtained from any of the 
Du Pont Petroleum Chemicals Divi- 
sion district offices listed below. 


REG ys Pat OFF 


Better Things for Better Living 
. .. through Chemistry 


Petroleum Chemicals 


NEW YORK, N. Y.—1270 Ave. of the Americas. ..Phone COlumbus 5-36: 

District CHICAGO, ILL.—8 So. Michigan Blvd........... Phone RAndolph 6-863 
E. |. DU PONT DE NEMOURS & COMPANY (INC.) d TULSA, OKLA.—1811 So: Baltimore Avenue......... Phone Tulsa 5-5578 
Petroleum Chemicals Division * Wilmington 98, Delaware Offices: HOUSTON, TEXAS—705 Bank of Commerce Bidg..... Phone PReston 2857 
LOS ANGELES, CALIF.—612 So. Flower St......... Phone MAdison 1691 


IN CANADA: Canadian Industries Limited—Toronto, Ont.—Montreal, Que.—Calgary, Alt 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bldg., 6539—Wilmington 98, De 


To obtain more information on products advertised see page E-69 C-4] 
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ERVIN STEHR, microchemistry group leader at Beacon, New 
York, laboratories of The Texas Company, assembles the 
absorption tubes of an automatic microcombustion train. 
The apparatus promotes the uniform burning of a sample. 


Microcombustion Train Aids Uniformity of Burning 


An automatic microcombustion train 
for carbon and hydrogen determina- 
tions, which permits uniform burning 
of a sample and frees the operator for 
other laboratory work, has been de- 
signed and built by the Beacon Labora- 
tories of The Texas Company. Chemist 


Ervin Stehr designed the apparatus that 
embodies an automatic mechanism to 
advance the small electric furnace at a 
rate determined by the progress of the 
combustion. Design of the train also 
provides for the adjustment of different 
units in the system and permits setting 





AUTOMATIC FURNACE of the Texaco microcombustion 
train is shown. Control of rate of burning produces more 
uniform combustion and frees the operator, shown here placing 
a sample in the burner, to prepare additional samples. 


up various determinations with the 
same basic equipment. 

The development of the automatic 
train has enabled Texaco, a pioneer in 
the use of micro techniques, to step up 
its volume of analyses, and has added 
to the efficiency of the microchemical 
procedures carried out at the main re- 
search center of The Texas Company. 





Determination of Fluoride in 


P 221.6 


Refinery 


HF Alkylation Caustic Wash Solutions 


Is the HF alkylation process in a 
modern oil refinery it is necessary to 
scrub some of the product streams and 
most of the waste streams with a caustic 
solution to remove traces of hydrogen 
fluoride. For efficient refinery operation 
it is desirable to keep a running check 
on the fluoride concentration of the 
caustic wash solutions. A number of 
methods for the volumetic determination 
of alkali fluorides were investigated and 
rejected for the following reasons: 

a. Frere’ used yttrium nitrate with 
methyl red as an indicator. Method is 
applicable to solutions containing more 
than 0.025 gr fluorine per 100 ml. In the 
presence of other alkali salts it is neces- 
sary to apply a correction factor. 

b. Hoffman? precipitated the fluoride 
as lead chlorofluoride, redissolved the 
precipitate, determined the chloride by 
a Volhard titration and calculated the 
fluorides. The determination requires 
considerable skill, close pH control and 


*Phillips Petroleum Company, Sweeny, 
Texas, 
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MAXEY BROOKE and E. G. CASEY* 


the original precipitate must age several 
hours. 

c. Scott* precipitated the fluorides 
with an excess of calcium acetate and 
removed the calcium fluoride by filtra- 
tion. The excess calcium was precipi- 
tated as the oxalate and the calcium 
oxalate was removed by filtration. The 
excess calcium was determined by titra- 
ting either the precipitate or the filtrate 
with potassium permanganate. The 
fluoride was then calculated indirectly. 
This method is both cumbersome and 
time consuming. 

d. Willard® titrated the fluoride di- 
rectly with thorium nitrate using sodium 
alizarin sulfonate as an indicator. While 
applicable to very dilute solutions of 
fluorides, the method could not readily 
be adapted to this problem. The end- 
point is difficult to judge requiring con- 
siderable experience and skill in color 
matching. 

In an attempt to develop a rapid ac- 


EXCLUSIVE 


curate test, the Scott method was rein- 
vestigated in connection with the 
Schwartzenback and Ackermann’ 
method for the determination of calcium. 
This is commonly called the “versenate” 
method and is based on the property of 
disodium dihydrogen ethylenediamine 
(versenate) to form relatively unionized 
compounds with calcium and magnes- 
ium. A dye, Eriochrome Black, which 
turns from red in the presence of ionized 
magnesium to blue in its absence is used 
as an indicator. 


Reagents 


1. Buffer solution: Mix 67.0 gr am- 
monium chloride, 570 ml concentrated 
ammonium hydroxide and 23 ml of 20- 
22 per cent ammonium sulfide. Dilute to 
1 liter, pH = 10. 

2. Indicator: Mix 0.5 gr Eriochrome 
Black T with 4.5 gr hydroxyl ammon- 
ium chloride. Dissolve in 100 ml iso- 
propyl! alcohol. 

3. Calcium Chloride Solution: Dis- 
solve 1.000 gr purified calcium carbon- 
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Analytical Methods 








ate in a little dilute hydrochloric acid. ceeds rapidly when the fluoride concen- Conclusions 

Dilute to 1 liter. a tration is above 80 ppm. To check the ee Ce ee rn ae ae 
4. Vensenate Solution ; 0.02 N: Dis- accuracy and reproducibility of the leila nl Mesias Bae teen diacethad 

solve 4.00 gr disodium dihydrogen method, several samples were analized Its accuracy and reproducibility 

ethlyenediamine tetracetate and 0.1 gr by different operators. Check results are comparable with existing methods and 

magnesium chloride in 750 ml water. shown in Table 1. A second sample con- it offers the advantage of being mot 

Standardize as follows: To 25 ml cal- taining 203 ppm F was given to five op- rapid and less susceptible to interferin 

cium solution, add 1.0 ml of buffer solu- erators. The results of their tests are sine 

tion and 0.5 ml indicator solution. Ti- given in Table 2. 

trate with the versenate solution to a Interfering materials other than car- References Cited 

blue end point. Using the volume re- bonates (which are removed by acidizing 1. Frere, F. J., Ind. Eng. Chem. An. Ed 

quired for titration and the total volume and boiling) are not likely to be found , poi meg ae ae 

of solution,- calculate the volume to in the material being tested. But since oo mee yp ig 

which the solution must be diluted to be phosphates and sulfates interfere in 3. Schwartzenbach, G. S. and Ackermann, H 

0.02 N. (1 ml 0.02 N versenate — 1 ml other fluoride tests, a series of tests were Itelr. Chim. Acta. 30, 1798 (1947). 

calcium chloride solution.) made to determine the magnitude of 4. —. H., Ind. Eng. Chem. 16, 703- 
5. Calcium acetate solution: 0.1 N: such interference. The results are shown 5. Willard, H. H., Ind. Eng. Chem. An. Ed 

Dissolve 4.4045 gr calcium acetate in in Table 3. 5, 7-10 (1933). 


about 700 ml of water and dilute to 1 
liter. Standardize against standard ver- — = 
senate solution. Calculate normality 
with respect to calcium. Solution is 
stable for about two weeks. 











Procedure 

To a quantity of caustic containing 
10-50 mg of fluoride, add enough 0.1 N 
calcium acetate to react with the fluoride 
and 1-2 ml excess (1 ml 0.1 N calcium 
um acetate =~ 2 mg fluorine). When ap- 
proximate amount of flouride is not 
tic known, it is necessary to use several 
rm samples, varying the amount of calcium 
up acetate used. If the solution is basic, 
ed make slightly acid with glacial acetic | 
-al 
re- 





acid (litmus paper). Bring the solution 
to a boil to expel any carbon dioxide. 
ry Cool, add 10 ml buffer solution and 0.5 

; ml indicator solution. If calcium is 
present, the solution will be red. Titrate 
rapidly with the versenate solution to a 
blue end point. In the absence of car- 
bonates the end point is stable for 60-90 
seconds. Calculate the fluorides: 

ppm fluorides = 


[(MI. <N.) — (ml, X N,)] 1900 








——— 








ml sample 
Ml, = ml calcium acetate added. 
ml, = ml versenate used. 
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° ‘ 
N, = Normality calcium acetate so- | 
lution, 
; N, = Normality versenate solution. ! 
1n- i 
the Discussion 
in® The precipitation of calcium fluoride | H 
m. in an alkaline or acetic acid solution pro- | ! 
te” 7 i 
a ng | 
cof TAREE 1. Pum F vecevered. | 
a ~_ ppm F added Operator A Operator B 
- RESET 505,505 502,502 
es- Ms 4 sciaceepincconiaeen eee 402,391 414.414 | 
‘ch RRR RRs ahh 315,315 342.334 
ic _ See 197,197 191,194 
zed SRR ers neeennt 87,87 87,- 
sed a 
TABLE 2. \ 
Operator ppm F recovered ; 
A 200,206 | 
- C... 200,208, 204 
ted _Seeeraneiieetet 203 | TULSA TYPE Deethanizer, Depro- 
20- SaaeSEsnEsanEannannnaeaae ee panizer and Debutanizer Columns in 
slows ss TABLE 3. a natural gasoline plant. 
: ppm F recovered | 
yme ppm ppm operator A, oncom ee ‘ 
on- ppm F added PO‘ added SO‘added operator B | 
ae 60 0 513,513 | 
iso re 0 73 513.505 | 
ree 60 73 496,498 
; i ccsssees 60 0 414,408 | 
Jis- — eberals 0 73 403,380 | 
= B02. 60 73 381,372 } 
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YOUR MOTOR FUEL 


RETAINED VOLATILITY 






What makes a once-lively drink stale, flat and 
unpopular? Lost volatility. Motor fuel without 
“RETAINED VOLATILITY” gained by blending 
with NATURAL GASOLINE soon goes flat in 
performance ... with results definitely unprofitable 
fo you. To be sure your gasoline has the “RETAINED 
VOLATILITY” that gives consistent and uniform sat- 
isfaction to your customers, rely on WARREN’S 
SERVICE for the quality and quantity of NATURAL 


GASOLINE you need ,. . where and when you want it. 


v v a te = “ 
PETROLEUM CORPORATION 
TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: coewe CHRISTI, PORT ARTHUR, BAYTOWN 


EXAS CITY AND WARRENGAS, HOUSTON, TEXAS 
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Positive Check Valve* 
HUGH SMITH and GEORGE ZORNS* 


Purpose: To give a positive check on 
air supply. 

Description: Two 4-in. series 15 blind 
flanges were drilled and machined so as 
to take a 5-in. feather type compressor 





6”X 3” CONC. WELD RED 








4-IN. SERIES 15 BLIND 
FLANGE DRILLED AND 
7 REAMED TO TAKE VALVE 








5-IN. FEATHER TYPE 
COMPRESSOR VALVE 
FRAM VSL CLARK 


4-IN. SERIES Thre 4 
FLANGE DRILLED AND 
REAMED TO TAKE VALVE 


_— 





6”X3” CONC. 
WELD RED. 


Positive check valve. 








ae 


8Class D, third prize at NGAA—Permian 
Basin regional meeting. 

Superintendent and chief operator, Phillips’ 
Hobbs plant. 





Pressure Controller Heater Coil* 
OVID PHILLIPSt 


All gasoline plants are constructed so 
as to be as automatic as possible, thus 
putting less work on the operators and 
enabling a large distilling unit to work 
smoothly with only a few employees. 
Most of this is accomplished by install- 
ing motor valves. The motor valve has 


7Class A, second prize, NGAA Kinks Contest. 
+Warren Petroleum Corp., Gladewater, Texas. 
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a pressure controller to operate it at the 
desired rate of flow. It is a headache for 
top personnel to get out of bed at mid- 
night and come to the operators assist- 
ance when any number of motor valves 
are not functioning properly due to 
freeze-ups during cold weather. In ex- 
amining the cause of these freeze-ups, 
we have discovered that a large part of 
the trouble was caused by moisture get- 
ting to the diaphragm and the bourdon 
tubing of the pressure controller, even 
though we have air and gas dryers. 
When this moisture would freeze, it 
would put the pressure controller out of 
operation and render the motor valve in- 
operative. To eliminate this trouble, two 


REALIZE MAGREASED 
GASOLINE YIELD 
FROM THE SAME 


 Auguy7 OF CRUDE 


Plant Aids 


holes were drilled in the back on th 
pressure controller case, one on each 
side of the diaphragm housing, so that 
copper tubing could be inserted through 
one side and wound around the dia 
phragm housing and out the other sid 
Steam is turned on to flow through the 
copper tubing, thus keeping the insid 
of the pressure controller case at 

higher temperature and preventing any 
freeze-ups as far as the controller is con 
cerned. We have had approximately 5¢ 
of these in operation at our plant for 
some time, and have practically elimi 
nated this kind of trouble. This hook-uy 
seems expensive, but the time and money 
saved makes its cost look very smal! 





Treco Design for a ‘‘Continuous Fluid Coking Unit’’ 


FLUID COKING 


Increased gasoline yield from the same amount of crude, 


with more profits to the refiner, is but one result of 


“Continuous Fluid Coking”; a new process for coking 
heavy residual fuels developed by Standard Oil Develop- 
ment Company and offered to you by TRECO. 


TRECO is approved by Standard Oil 


Development 


Company to engineer and construct “Continuous Fluid 


Coking” 


units. 


Telephone, 


wire or 


write for complete information on how 


this valuable new process can fit into 


your operations. 


To obtain more information on products advertised see page E-69 
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Plant Aids 
Figuring Fuel Savings 


These rules and formulas apply to 
any kind of solid or liquid fuel—coal, 
oil, wood, refuse, etc. Find the tempera- 
ture of the air entering the furnace and 
subtract that temperature from the tem- 
peratures of the chimney gas. Multiply 
that difference by the number of pounds 
of gas per pound of fuel. Then multiply 
by 24. Lastly, divide by the heat value 
of the fuel. The quotient is the per cent 
of loss. 

For example if the temperature of the 
chimney gas is 650 F; air entering fur- 
nace 70 F; 19 lb of gas per pound of 
fuel; and the fuel contains 14,000 Btu 
per pound, we have this: 


(650 — 70) 19 24 


14,000 





= 18.9 per cent loss 


Now let us suppose that the. installa- 
tion of baffle walls reduces the flue gas 
temperature to 500 F, we then have this: 

(500 — 70) * 19 X24 
: 14,000 





= 14 per cent loss 


The saving effected by the baffles 
therefore is: 

18.9 per cent — 14 per cent = 4.9 per 
cent saving. 

The above manipulation makes it 
clear that a short cut method is to do it 
this way: 


(650 — 500) «19 « 24 
14,000 
= 4.9 per cent saving 
In other words, the following rule 
gives quickest results: 

Rule: Multiply the reduction in tem- 
perature of chimney gases due to the 
fuel saving device by the number of 
pounds of gas per pound of fuel. Mul- 
tiply that by 24. Then divide by the 
heat value of the fuel in Btu per pound. 
Result is the saving in per cent. 

The formula is: 


24 W(T—t) 


H — = per cent saving effected, 


where, 
T = temperatures of exit chimney 











The Oil Industry’s 
Oldest 
Engineering Publication 


It’s The Petroleum Engineer, read and 
relied upon by operating men through- 
out the U. S. and fifty-one foreign coun- 
tries. The specialized editions of Drilling 
and Producing, Refining and Petrochem- 
ical, Oil and Gas Pipelining and the 
Combined Edition’s .all-industry cover- 
age are prepared especially for operat- 
ing men. 


gases before installation of the 

fuel saving device; 
t= temperature of exit chimney 
gases after installation of the 

fuel saving device; 
W = pounds of gas per pound of fuel; 
H = heat value of the fuel, Btu per 


Scan carefully the copy in your hands, 
note the calibre and “personal assist- 
ance” value of its contents. 


Subscribe today at the low industry 
rates of $2 a year or $4 for 3 years for 
either Drilling and Producing, Oil and 
Gas Pipelining or Refining and Petro- 





chemical. Combined Edition rates are 
pound. $5 a year or $10 for 3 years. 
_WFS. 
———— The 
GLASSES & GASKETS Petroleum 









MAGNIFYING , 








LimaGiimeer 


P. O. BOX 1589 





_?_ SSS SE — — = 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 


DALLAS 1, TEXAS 





























BUY A BEAVER AND 
FORGET ABOUT IT 


@ Beaver machines are made with 
lathe-like precision, yet are as 
rugged as power shovels. They 
can be depended upon to “deliver 
the goods” job after job . . no 
costly downtime for repairs or ad- 
justments. When you buy a Beav- 
er, you’re assured of a quality 
product, manufactured by an ex- 
perienced company. That’s why 
we say... “Buy a Beaver and 
forget about it!” 


space. 











WRITE FOR YOUR 
BEAVER QUICK- 
REFERENCE 
CATALOG NOW! 








justable 





Check these amazing BEAVER 
Features! The BEAVER Model 
“A” Pipe and Bolt Machine 
e Right-handed operation. « All 
controls in 
the left, tool mounting to the 
right. e All gears run in oil. 

e Inverted chip-free rack-and- 
pinion feed. ¢ 12-inch working 

e Heavy-duty 1/8 to -- —_—______— ——— 
2-inch chuck. « Ring-type ad- 
quick-opening die 
heads—no hinge to get fouled 
with chips. « Power to thread 
up to 12-inch pipe. ¢ 200 dif- 
ferent kinds and sizes of dies 
available! 


ei tae 


262-300 Dana Ave., Warren, Ohio, U.S.A. 
**53 Years of Highest Quality’’ 


front. « 














Moving 
to a New Address? 


If you are moving or expect pos- 
sibly to move any time soon, save 
the coupon below for your conven- 
ient change of address. It will pre- 
vent your copy of The Petroleum 
Engineer from being lost or mis- 
directed. 


TO: The Petroleum Engineer 
P. O. Box 1589 e Dallas 


CHANGE MY ADDRESS, beginning with the 


issue 


Chuck to 
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> Dr. William J. Sparks, co-inventor of 
Butyl synthetic rubber, has been selected 
to receive the 1954 Gold Medal of The 
American Institute of Chemists, it was 
announced recently. 

Dr. Sparks is director of the chemical 
division and coordinator of exploratory 
research for the Standard Oil Develop- 
ment Company, central research and en- 
gineering affiliate of Standard Oil Com- 
pany (New Jersey). He is the 26th person 
chosen for the annual award. 

The announcement was made by Dr. 
Gustav Egloff, chairman of the medal 
award committee, who said Dr. Sparks 
was cited “as an eminent chemist who has 
striven unceasingly for the promotion of 
the science of chemistry and the profes- 
sional advancement of the chemist.” The 
medal will be presented at the Institute’s 
annual meeting at Asbury Park, New Jer- 
sey, in May. 


> H. E. Handy has been appointed to the 
newly established position of manager of 
The Ohio Oil Company’s Robinson, IIli- 
nois, refinery. Handy has served as refin- 
ery superintendent for the past seven 
years. 

D. L. Winsett, assistant refinery super- 
intendent, succeeds Handy as refinery 
superintendent. 

Handy recently completed 30 years of 
service with The Ohio Oil Company, most 
of it at the Robinson refinery. Following 
his graduation from the University of 
Illinois, he began work as an engineer in 
the production department at Marshall, 
Illinois. He went to Robinson in 1926 as 
a refinery engineer and advanced to re- 
finery superintendent in 1947. 

Winsett received his Masters degree in 
chemistry at Oklahoma A and M, then 
joined Transcontinental Oil Company in 
1925. When The Ohio Oil Company pur- 
chased the assets of Transcontinental in 
1930, he continued as a chemist at the 
Del Rio, Texas, refinery. He was ap- 
pointed assistant superintendent at the 
Robinson refinery in 1939.. 


> O. M. Williams, who was assistant to 
the vice president of Shell Chemical Cor- 
poration, has been appointed manager of 
the company’s plant at Dominguez, Cali- 
fornia. Williams succeeds Glenn Purcell 
who has been appointed manager of the 
company’s plant at Houston, Texas. 

_ Williams received a degree in engineer- 
ing from Stanford University. He joined 
Shell in 1935, and rose through positions 
of increasing responsibility. In 1946 he 
was named as plant manager at Martinez 
and in 1951 became assistant to the vice 
president at the company’s New York 
head office. 


> S. R. McMurry, manager of Cities Serv- 
ice Oil Company’s Ponca City, Oklahoma 
refinery, has been transferred to the 
Bartlesville headquarter offices on special 
assignment, according to Lee N. Haugen, 
vice president for refining operations. 
_D. R. McConnohie of Bartlesville, as- 
sistant to the general superintendent of 
refining, will assume McMurry’s duties as 
manager of the Ponca City refinery. 

McMurry was first employed by Cities 
Service in 1924 and was transferred to 
Ponca City in 1950, after serving 20 
years in various operational and super- 
visory positions at the company’s East 
Chicago, Indiana, refinery. 

McConnohie joined Cities Service at its 
East Chicago refinery in 1936 after gradu- 
ating from Michigan State College. He 
first served as pressure still operator and 
advanced through various positions to 
head the plant’s cracking department. In 
1951, he was transferred to Bartlesville as 
assistant to the general superintendent. 


REFINING AND 


PETROCHEMICAL 


PERSONALS 





> George H. Barlow has been appointed 
purchasing agent by Jefferson Chemical 
Company, Inc. He succeeds Robert C. 
Brown, who becomes purchasing agent of 
American Cyanamid Company’s indus- 
trial chemicals division. Barlow, who has 
been associated with Jefferson since 
March, 1945, moves to his new post from 
that of chief job engineer for the com- 
pany, in which capacity he was in close 
liaison with purchasing department ac- 
tivities. 


> Herschel Y. Hyde, vice president in 
charge of manufacturing, Western divi- 
sion, Tide Water Associated Oil Com- 
pany, has been assigned the responsibility 





W. G. Copeland 


> W. G. Copeland has been appointed 
general superintendent of Texaco’s Port 
Arthur Works, Port Arthur, Texas. Cope- 
land was first employed by Texaco in 
1926 as a helper in the laboratory at the 
company’s Port Arthur, Texas refinery 
and, after his graduation from Rice In- 
stitute in 1927, as a chemist there. He ad- 
vanced through various posts in the re- 
fining department and was transferred to 
New York in 1934 and to a Texaco affili- 
ate in France in 1939. In 1950, he was 
named superintendent of the company’s 
Eagle Point Works at Westville, New 
Jersey. 

Several other promotions in Texaco’s 
refining department were announced. 

E. W. McNealy, who has been assistant 
superintendent of Lockport Works, Lock- 
port, Illinois, has been promoted to super- 
intendent of Eagle Point Works, succeed- 
ing Copeland. A graduate of Rice Insti- 
tute, McNealy has been with the com- 
pany for more than 21 years. 

J. C. Williams, formerly assistant 
superintendent of West Tulsa Works, has 
been named to succeed McNealy. Wil- 
liams earned a BS degree from Rice Insti- 
tute and a MS from MIT. He has been 
employed by Texaco since 1941. 

F. D. Davis, who was assistant super- 
intendent of Casper Works, Casper, Wyo- 
ming, has been named assistant superin- 
tendent of West Tulsa Works, succeeding 
Williams. Davis was graduated from 
Stevens Institute of Technology. He has 
been with, Texaco since 1932. 

Vv. K. Brandenburg, formerly super- 
visor of operations at Lawrenceville 
Works, Lawrenceville, Illinois, has been 
promoted to assistant superintendent at 
Casper Works, succeeding Davis. Bran- 
denburg received his MS from Georgia 
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A. Voorhies, Jr. 


of planning and developing programs of 
the refining activities of all divisions of 
the company. 

Hyde, a graduate of the University of 
California and Massachusetts Institute of 
Technology, has been in the service of 
Tide Water for 26 years, commencing as 
a research chemist in the company’s re 
finery at Avon, California. He served in 
various positions in the Research and De 
velopment Department and became Su 
pervisor of that department in 1929. Since 
1946 Hyde has served as vice president 
in charge of manufacturing, Western di- 
vision. 

Hyde will continue to make his head 
quarters in San Francisco. 





H. G. Teverbaugh 


School of Technology. He has been with 
Texaco for more than 18 years. 


» Alexis Voorhies, Jr., director of the 
Esso Laboratories, Baton Rouge, Louisi- 
ana, is the recipient of the Louisiana En- 
gineering Society’s Technological 
Achievement Award for 1953. 

The award is made annually to an en- 
gineer in the state for distinguished tech- 
nological advancement or discoveries that 
contribute to the field of engineering 
Voorhies was selected for the honor for 
“his continued interest in and contribution 
to the application of the fluidized tech- 
nique for solids handling and his interest 
in the problems and development of tech- 
nical employees.” 

Voorhies is a graduate of Louisiana 
State University and of Loyola Univer- 
sity in New Orleans. 

He joined Esso at Baton Rouge in 1930 
as an engineer, subsequently serving in 
various technical and supervisory posi- 
tions. He was named director of the 
laboratories in 1947 after serving as asso- 
ciate director for a number of years. 


> Harold G. Teverbaugh has been named 
assistant manager of the gas division of 
Texas Natural Gasoline Corporation. 

He resigned recently as project engi 
neer with Sunray Oil Corporation to ac- 
cept his new duties. 

Teverbaugh was graduated from Okla- 
homa Agricultural and Mechanical Col! 
lege and prior to his employment with 
Sunray, was associated with Stanolind Oil 
and Gas Company as junior engineer. In 
1948, he joined Sunray as field engineer 
He was promoted to plant engineer in 
1949 and in 1950, to plant superintendent. 
Later was made project engineer. 
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NATIONAL AIROIL 


Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


ual Stage 
BURNERS 


Now, at last, the inherent advantages 
of both systems of fuel oil atomization 
are profitably yours ... within the one, 
new NATIONAL AIROIL Dual Stage 
Burner. 


41 years of combustion equipment de- 
sign and manufacture are in back of the 
Dual Stage Oil Burner... and, it has 
been thoroughly tested and proved in 
the field for firing: Petroleum Process- 
ing Heaters; Rotary Kilns; H.R.T., 
Scotch Marine and Water Tube Boilers; 
etc. 


Available in three sizes, the 
NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel oil from 
No. 2 to No. 6, with a ready capacity 
of 80 to 300 g.p.h. Further for a perfect 
flame pattern we would recommend 
using with the Dual Stage Burner either 
the NATIONAL AIROIL Universal 
Register for forced draft or, the 
NATIONAL AIROIL Tandem Unit for 
natural or induced draft furnaces. 


Get detailed description, illustration, 
and specifications in NATIONAL 
AIROIL Bulletin 25. 


STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

OIL BURNERS and GAS BURNERS for industrial 
power, process and heating purposes 

MOTOR-DRIVEN ROTARY OIL BURNER 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, combining Steam and Mechanical 
Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS and OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTOY SHAPES 


NATIONAL AIROIL 


BURNER CO, INC. 
1259 E. Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Division: 2512 So. Bivd., Houston 6, Texas | 
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HERBERT S. CHASE, vice president, presents gold watches to William L. Gorman 
and Charles W. Hoffacker, upon completion of more than 50 years with Tide Water. 


> William L. Gorman and Charles W. 
Hoffacker, each of whom has completed 
more than 50 years of continuous service 
with Tide Water Associated Oil Com- 
pany, received gold watches at a special 
retirement ceremonies in the New York 
office recently. 

Gorman, who joined the company in 
1901, had 52 years of continuous service. 


R. W. McOmie 


> R. W. McOmie, manager of Shell Oil 
Company’s Wilmington, California, re- 
finery, has been appointed manager of the 
new refinery the firm is constructing at 
Anacortes, Washington. 

P. J. Merkus, assistant to the vice presi- 
dent in charge of manufacturing, will suc- 
ceed McOmie as manager of the Wilming- 
ton refinery. 

While the refinery at Anacortes is being 
constructed, McOmie will devote his full 
time to coordinating various activities in 
connection with the project, and develop- 
ing and training of the operating organi- 
zation. 

McOmie received a degree in chemistry 
from Stanford University, California, and 
began his Shell career in 1927 as a chemist 
at the company’s Martinez, California, 
refinery. He was named refinery manager 
at Wilmington in 1946. 

Merkus received a PhD degree in chem- 
ical engineering from the University of 
Michigan, and joined Shell in 1934. He 
became assistant to the manufacturing 
vice president in 1946. 


> Carl M. Fabian has been promoted to 
general superintendent of Magnolia Pe- 
troleum Company’s Beaumont refinery. 
Fabian succeeds J. L. Heath, present 
superintendent who retired January 1 
after almost 39 years of service with 
Magnolia. 

Fabian has been with the company at 
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P. J. Merkus 


At the time of his retirement he was a 
member of the Bayonne, New Jersey, re- 
finery’s plant protection department. 
Hoffacker, who has the longest service 
record of any company employee, began 
in 1895 in the process accounting depart- 
ment of the Bayonne, New Jersey, refin- 
ery, where he served in responsibile posi- 
tions until his retirement, 58 years later, 


C. M. Fabian 


the Beaumont plant for 34 years. He 
joined Magnolia in 1919, a week after his 
graduation from Texas A and M College. 

Heath was employed by the company 
in 1915. In 1947 he was advanced to gen- 
eral superintendent of the Beaumont re- 
finery. 

N. B. Marchbanks has been named 
superintendent of Magnolia’s Fort Worth 
refinery. The promotion was made upon 
retirement from active service of J. W. 
Folmar, who has been superintendent at 
Fort Worth for nearly 15 years. 

Marchbanks joined Magnolia in 1916, 
in Dallas, and about a year later was 
transferred to the company’s Beaumont 
refinery. 

J. D. Wall, assistant to the mechanical 
superintendent at the company’s Beau- 
mont refinery, is to succeed Marchbanks. 
Wall attended Millsaps College, and was 
graduated from Louisiana State Univer- 
sity. He joined the company’s technical 
department at Beaumont in 1946. While 
on the technical staff there he helped 
handle process engineering assignments 
for the Fort Worth refinery. He was pro- 
moted to his former post last June. 

Folmar retired from active service after 
more than 41 years service. He began his 
career with Magnolia in 1912 as a pipe 
fitter helper at the Beaumont plant. He 
was transferred to the Fort Worth re- 
finery as superintendent in 1939, and has 
held that position ever since. 
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Wrapping up the job 


This scene, with the circling arms of the wrap- 
ping machine busily binding pipe with a 
tarred felt wrapper, is familiar to pipeliners. 
And members of Barrett’s Technical Service 
Corps are an important part of the picture. 
These trained men are paid by Barrett to 
work with you! They start when your pipeline 
job is in the planning stage, helping to deter- 
mine the best protective coating to meet your 
specific needs and requirements. Therefore, you 
are assured in advance that costly pipe will get 
superior protection — to give longer service. 


To obtain more information on products advertised see page E-69 


And Barrett field inspectors are at your pipe- 
line site whenever needed. The proper applica- 
tion of coal-tar enamels is vital—and a Barrett 
inspector’s advice and supervisory experience 
can save you time and money. It is for this 
service that Barrett maintains field offices 
throughout the country. 

For the best in pipe protection, at lowest cost 
... Specify Barrett — from start to finish! 


BARRETT DIVISION 


Go Allied Chemical & Dye Corporation 
=| 40 Rector Street, New York 6, N. Y 


® 


Canada: The Barrett Company, Ltd.. 5551 St. Hubert St., Montreal 
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$35,000,000 Gas Line 


Application to build a 708-mile pipe 
line system entirely in the state of Colo- 
rado has been made to the Colorado 
Public Utilities Commission by a newly- 
formed company, Colorado-Western 
Gas Company, headed by John A. Mc- 
Guire of Dallas, Texas. The proposed 
system would include a 454 mile line 
from the Ignacio gas fields in the south- 
west corner of the state to Denver, 
and another 254 miles in lateral lines. 


x k& * 


Progress on Yellowstone 


Work on the 540-mile, 10-in. Yel- 
lowstone Pipe Line between Billings 
and Spokane is approximately 25 per 
cent complete, but the tough part is to 
come, say engineers of Continental 
Pipe Line Company, handling the over- 
all engineering and construction super- 
vision. Remaining are the crossing of 
the Rockies and Continental Divide, 
eight major river crossings, and 30 
crossings of the twisting Coeur d’Alene 
River. The line is to be completed in 
September 1954, and will have an 
initial capacity of 30,000 bbl per day. 


oo? «© 
6,000,000 Bbi Line Fill 


Oil is now moving through the long- 
est crude oil pipe line in the world— 
the 1770-mile Interprovincial-Lake- 
head 30-in. system between Alberta 
and Sarnia, Ontario, which traverses 
the U. S. for 645 miles. The final seg- 
ment of the big system was completed 
in November and has been undergo- 
ing testing and line fill operations since. 
Nearly 6,000,000 bbl of crude were 
needed for initial line filling. The pipe 
line now has a capacity of 178,000 bbl 
per day out of Edmonton. 


x *® 


Study Convertible Line 


Six prominent gas company Officials 
have been named as consultants to the 
Petroleum Administration for Defense 
in a study aimed at exploring the possi- 
bility of a large capacity gas line be- 
tween the Texas-Gulf and East Coast 
that could be converted to crude oil 
service in event of war. 

Named to the group were Walter E. 
Caine, Texas Eastern; John H. Car- 
son, East Ohio Gas; J. J. King, Ten- 
nessee Gas; A. Dale Green, United Gas 
Pipe Line; Walter H. Davidson, Trans- 


continental Gas Pipe Line and Wilbur 
T. Shinholser, Columbia Gas System. 
Joseph A. LaFortune, PAD chief, said 
the group will meet in Washington soon 
to outline their work. 


* * * 


iCC Won't Appeal 


By a vote of 10 to 1, the Interstate 
Commerce Commission has decided 
not to appeal to the U. S. Supreme 
Court a district court ruling against re- 
duction of railroad rates on southwest 
oil movements designed to forestall 
construction of a proposed pipe line 
between El Paso, Texas, and Tucson 
and Phoenix, Arizona. 


x * * 


Big Gas Sales Increase 

Sales of gas by utilities and pipe lines 
will be almost 26 per cent higher in the 
next two years, the AGA estimates, in 
a recently published report. A total of 
71.6 billion therms are expected for 
1956, an increase of 33 per cent over 
1952 sales and 25.8 per cent of 1953’s 
57 billion therms. 


x *k * 
Would Hurt Tanker Fleet 


Construction of the proposed “super 
inch” pipe line from the Southwest to 
the Eastern Seaboard as a defense 
measure at the present time might de- 
stroy the American flag tanker fleet, ac- 


..cording to William C. Kinsolving, 
_: president of Sun Pipe Line Company. 
: .He,.pointed out that tankers could 


not compete on a cost basis with a pipe 
line capable of moving a million bar- 
rels of oil a day. Yet a strong American 
tanker fleet, he added, is a vital need 
in fighting a global war. 


x * * 


Texas Line Building Soon 

A new 208-mile, 20-in. crude oil 
pipe line with an initial pumping capac- 
ity of 122,000 bbl daily will be built 
by Magnolia Pipe Line Company from 
Corsicana to Beaumont, according to 
L. H. True, company president. Con- 
struction is due to begin during second 
quarter of the year and will take about 
six months to complete. Six 122,500- 
bbl tanks with connecting pipe lines 
will be built at the Beaumont refinery. 
New pumping equipment will be in- 
stalled at Corsicana, together with nec- 
essary tank farm lines and two new 
120,000-bbl tanks. 
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Lay Deepwater Lines 

Work is underway on the simultan 
eous laying of two deep water lines 
under the mile-wide Delaware Rive! 
for the Harbor Products System, a 
Philadelphia-New Jersey link for all 
weather moving of petroleum products 
The new common carrier will connect 
the nation’s second largest refining cen 
ter and its principal marketing area. 
The 16-in. line will connect also with 
the new Buckeye Pipe Line. It is 
jointly owned by Gulf, Sinclair, and 
Texas companies. 


awe 6S 


Plains Lines Sold 


Sale of the Plains Pipe Line Com- 
pany to Clint Murchison interests of 
Dallas, Texas, has been reported by 
Robert Olds, president of the North- 
eastern Wyoming Oil Producers Asso- 
ciation. The 250-mile line, made up of 
4, 6, and 8-in. pipe, has a daily capac- 
ity of 17,000 bbl, and links one of the 
richest fields in the Rocky Mountain 
area to refining centers. The line, which 
operates only in Wyoming, connects 
with the Rocky Mountain Pipe Line 
Company and the Ohio Pipe Line Com 
pany. A looping program to increase 
capacity is planned. 


x x * 


Corrosion Talks at NACE 


Mutual discussions of pipe line cor- 
rosion problems, popular at previous 
NACE meetings, will again be fea- 
tured at the association’s 1954 tenth 
annual conference in Kansas City, 
March 15-19. Eight discussion groups 
will be held, for both members and 
non-members. Experienced corrosion 
engineers will act as moderators and 
panels of the nation’s best known ex 
perts on underground corrosion will be 
available for consultation. 


* 2 


Accounting Rules Easier 


Notice of a proposed rule that would 
amend the FPC’s general rules and 
regulations relating to accounting for 
inventories of natural gas stored un- 
derground, part of the uniform system 
of accounts for natural gas companies, 
has been issued by the FPC. The 
change would allow the transmission 
and storage expenses to be included in 
the pricing of inventories of gas stored 
underground. This is not now done. 
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HERE IT 1S... built from the 
ground up to do all your 
pipeline backfilling better! 
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FIG. 1 A AND B show typical traces of pressure surges in test 
pipe line used in research studies. C shows a typical water ham- 
mer surge. Recordings were made on an oscillograph. In test 
setup, a SR-4 pressure cell was connected to test line in which 
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pressure was measured. Leads from cell were connected to a 
recording oscillograph through an amplifier, making traces by 
means of a beam of light directed on a strip of photo-sensitive 
paper moving at a constant-rate through machine. 





New hydraulic wave theory developed 





Surge Mysteries Nearing Solution 


Oklahoma A&M Research Team 





Pipe line company-sponsored. research program finds key to 
problem of costly surges through development of new hydraulic 


wave theory; correction devices second phase of program 


Pressu RE surges—one of the tough- 
est problems faced by the pipe line in- 
dustry—are being studied in an engi- 
neering research project at the Okla- 
homa Institute of Technology, Okla- 
homa A&M College’s school of engi- 
neering, at Stillwater, Oklahoma. 
Sponsored by four major pipe line 
companies, a two-year research project, 
just completed, has led to the develop- 
ment of a new theory that can be used 
to analyze and predict pressure surges. 
Two of the companies have under- 
written the continuance of the ex- 
panded second phase of this work. 
Financial support by others interested 
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EDWIN J. WALLER 


is anticipated before this phase pro- 
gresses too far. 

Pressure surges (unsteady pressures 
in a fluid) are transmitted through 
fluids in the form of waves that have 
definite sizes and speeds according to 
the system..Ocean waves are perhaps 
the most common example of this 
phenomena. 

In a pipe line system, these pressure 
waves create the condition called water- 
hammer, which is the familiar knock- 
ing that occurs when a valve is closed 


EXCLUSIVE 


1954 


suddenly while fluid is flowing through 
the line. 

The major cause of these pressure 
surges in pipe lines in some instances 
is the system’s pump. When the pump 
exerts an uneven pressure on the oil in 
the line, pressure waves are created and 
result in: 

1. Points of extreme pressure 
change in the pipe line which may 
cause failure of the pipe. If the pipe 
fails, repairs, loss of product and 
time result. 

2. Use of heavier materials in con- 
struction of system in order to with- 
stand strain of extreme pressures. 
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FIG. 2. SECTION of the simplified pipe line system used for pressure 
surge research studies. On table in foreground is a surge 


generator, being adjusted by the author. 


3. Decreased capacity in line. If 
pressure fluctuations were not pres- 
ent, flow capacity of system could be 
increased. 

4. If surges could be removed, an 
increase in the efficiency of pump 
operation would also be possible. 
Pressure surge research at OIT is be- 

ing conducted by a team led by Profes- 
sor Harold T. Fristoe, school of elec- 
trical engineering, and composed of 
Professors J. R. Norton, general engi- 
neering, and Edwin J. Waller, civil en- 
gineering. 

Development of a new pressure 
surge theory began when one of the 
group (Fristoe) noticed the similarity 
in shape of curves from tests of pipe 
line pressures and curves of electrical 
iransmission line voltages. 

Attacking the problem in the light 
of this observation, the research team 
has evolved a hydraulic wave theory 
based on mathematical methods which 
are used also in the analysis of heat 
flow, electrical flow, and acoustics. 

Not only the theory but corrective 
filters suggested by the theory have 
been checked on a simple laboratory 
pipe line system, and laboratory re- 
sults have been acknowledged as suc- 
cessful by engineers from the sponsor- 
ing companies. 

In the experimental setup at OIT, 
pressure waves have been reduced as 
much as 95 per cent. Although still in 
the preliminary stage, this research 
may bring reduced operating costs and 
additional profits to the pipe line in- 
dustry. 

We usyally think of most fluids as 
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FIG. 3. RESEARCHERS Norton, Fristoe, and Waller 
with one of the two, 350-gal tanks used 





gaps. 





in the new test loop now being completed. 
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relatively incompressible, and if the 
volume of the fluid is small enough, 
this is approximately true; however, 
when we consider movement of larger 
volumes of fluid, the equation that is 
used to describe the motion of the fluid 
does not always give the actual condi- 
tions that exist. The reason for inability 
to predict what will happen to fluids in 
motion by the equation of steady flow 
of a perfect fluid is indeed simple. In 
the first case no fluid is perfect, and sec- 
ond the flow in most cases is not steady. 
We have simply overstepped the limita- 
tions of our assumptions on which the 
steady flow equations are based. 

Jn order to see where the analysis of 


a perfect fluid deviates from the fluids 
encountered in actual practice, it is 
necessary to return to the fundamental 
theory of fluid dynamics, and analyze 
the assumptions made in the general 
case which reduced the theory, so that 
it would apply to the actual case. This 
we have done and a brief resume of the 
theory which pertains to surges in pipe 
lines follows. 

The term “pressure surges” is used 
to describe the phenomena that occurs 
in fluid systems when that system’s 
components tend to act independently 
of the system as a whole. It seems that 
the term “pressure surge” is used to de- 
fine any change in pressure from some 
reference, whether it occurs only once 
or is repeated at a definite frequency. 
Both are cases of unsteady pressure 
variation from some reference. There 
are two basic classifications of unsteady 
pressure variations—transient and 
periodic. 

The transient or ‘“water-hammer” 
type of unsteady pressure is well 
known. The re-occurring or steady state 
type of unsteady pressure is found in 
most systems, and is basically a vibra- 
tion. Any type of periodic phenomena 
may be represented by a Fourier’s 
Series, which is obtained by analyzing 
the predominant harmonics present. 
The simplest curve that can be repre- 
sented by a Fourier’s series is a sine 
curve. If the steady state condition of 
a pressure variation is present in a 
vibrating fluid system, and if a har- 
monic analysis is made, it is found that 
the major frequency of vibration is the 
same as that of some machine which in 
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general practice is considered outside 
of the fluid system. 

A positive displacement pump oper- 
ating in a pipe line will cause a re- 
petitive change in pressure in the pipe 
line. This is an example of unsteady 
pressure variations. Let us examine 
more closely a pipe line system in 
which a positive displacement pump 
operates. 


Characteristics of the Pipeline 
System 

From the theory of three dimen- 
sional flow of a fluid, there are two 
basic equations that are formed by the 
consideration of the kinetics and kine- 
matics of the fluid. They are the dy- 
namic equations and the equations of 
continuity. * 


me <3 

_— f(T, p> xX, y, Z) 

eT ee (1) 
“dt —= ELLE, Ps As y, . . . 

= = f.(T, p> X,Y, Z) 

5p _ (ou) B60") BW) 
sax ay t az CO 


Where u, v, w are the velocities in 
the x, y, z direction, p is the density, 
T is the shearing stress. Equations (1) 
and (2) may be simplified by the follow- 
ing assumptions. 

1. The principle of superposition 
holds for this case. The velocities u, v, 
and w, and the pressure P have mean 
values which cause a mean flow con- 
dition to exist in the system simul- 
taneously with a variable flow condi- 
tion caused by the deviation from the 
mean value of u, v, w, and P. 

2. The mean flow of a fluid in the 
pipe line is in one direction. 

3. The elasticity of the fluid can be 
expressed in terms of the density and 
pressure. 

4. The stress on the mass of fluid 
under consideration can be expressed 
in terms of the deformation. 

5. The effect of turbulent motion on 
the mass may be expressed in terms 
of the deformation of the mass. 

By using the above assumptions in 
conjunction with equations (1) and (2) 
the equations of motion of the fluid are 
reduced to, 


mt Rat AR =9- es 
3g _ ASP 
x KH: ‘ic et 2a 


Where p and q are the variation of 
pressure and volume current from their 
mean values, K is the bulk modulus of 
elasticity of the fluid, A is the area of 


ae 


*Lamb, Horace; ‘‘Hydrodynamics” Dover 
Publications 1945, Articles 7 and 328. 





studies. Pipe diameter is standard 11-in. 


the pipe, and R is the dissipation func- 
tion. 

Equations (3) and (4) may be solved 
when the proper boundary conditions 
are evident. For a long pipe line system 
with the conditions x = 0; p = P,; q = 
Q,; and x = |; p= P,; and q = Q,; they 
become, 





p = P, Cosh yx-+ Z, Q, Sinh yx 


(5) 
> P. 
q = Q, Cosh yx + (++) Sinh yx 
(6) 
- 
p = P, Cosh (1 — x) — 
Z..Q,Sinh (I—x) . . . (7) 


q = Q, Cosh y(1 — x) — 


(5) sin yi—x). . . (8) 
Z.. 


Where P,, Q,, P, and Q, are values 
of the pressure variation and volume 
current at the receiving end and send- 
ing end respectively, and y is the propa- 
gation constant. 

The physical significance of equa- 
tions (5) to (8) is that in a long pipe 
line, there is a series of traveling waves 
so arranged in magnitude that they ap- 
pear to be standing at certain points in 
the line. The waves travel at a definite 
speed and change in magnitude de- 
pending on the value of the propaga- 
tion constant. In any given system, if 


THE PETROLEUM ENGINEER, February, 1954 


FIG. 4. SECTION of 2100 ft test piping loop to be used in second phase 
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there is no change in the physical con- 
stants given in equations (3) to (8), then 
the system will not change. The system 
can be analyzed for the points of high 
pressure variations and when they oc- 
cur at undesirable places in the system, 
they can be adjusted. 


Adjustment of the System 

There are three alternatives to be 
considered when adjusting the system 
for control of pressure variations. They 
are: 

1. After an analysis has been 
made and it is found that the pres- 
sure variations are not likely to cause 
sufficient damage to the system to 
warrant their complete removal, the 
system may be allowed to operate 
with the variations present. 

2. It is found that damage to the 
system (pumps, pipe, etc.) may oc- 
cur, but it is desirable to decrease 
the pressure variations to a point 
where the damage would be smal! in 
comparison to the original condition. 

3. It is desirable to completely re- 
move the pressure variations. 

In all of the above cases, the pipe 
line system must be analyzed, either 
mathematically or experimentally, to 
determine the relationships of the con- 
stants R, p/A, and A/K (equations 3 
and 4). The proper values of these con- 
stants must be added to the system to 
obtain desired effects. This may be done 
by considering the pipe line system as 
a vibrating system, and the device that 
changes the constants of the system is 
the matching or balancing system. With 
the proper values of friction, inertia, 
and elasticity, the matching device may 
“tune” the pressure variations or 
change them to any desired value. * * 
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Bitumastic Enamel being machine-applied to a section of “The Biggest Inch.” 


“The Biggest Inch” gets the best barrier 
against corrosion—BITUMASTIC ENAMEL 


@ “The Biggest Inch” was recently 
completed in Texas. 465 miles long, 
this pipe line is one of the largest 
single carriers of crude oil in the 
United States. A river of oil rolls 
through this 26-inch line at the rate 
of 301,000 barrels daily. 


Exterior surfaces of this steel line 
are protected against corrosion by 
Bitumastic® Enamel—a _ protective 
coating that has proved its worth. 
Many oil and gas pipe lines, pro- 
tected by Bitumastic Enamel 20 and 


te 
KOPPERS 
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30 years ago, are still in excellent 
condition today. 

There are many properties that 
make Bitumastic Enamel the best 
barrier against corrosion. Here are 
some: 1) High resistance to water; 
2) High electrical resistance; 3) 
High resistance to soil chemicals; 4) 
Stability under soil stress; 5) Last- 
ing ductility. 

Whether you’re interested in pro- 
tecting large or small lines, oil or 
gas lines, it will pay you to specify 


US PAT. OFF 





Bitumastic Enamel. Get in touch 
with one of the offices listed below. 
Our representative will be glad to 
tell you all about Bitumastic Enamel. 
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BITUMASTIC ENAMELS 





KOPPERS COMPANY, INC., Tar Products Division, Dept. 251-T, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA, 
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To obtain more information on products advertised see page E-69 
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“Hot Tapping” Symposium — Part Il 





P 615.63 


HOT TAP CONNECTION DESIGN 
IN HIGH PRESSURE PIPE LINES’ 


A. J. DEL BUONO,’ P.L. VISSAT,’ F. S. G. WILLIAMS® 


Abstract 
This paper presents a review of the 
forces acting on the branch connection 
in a pipe line; an analysis of the stress 
conditions related to such connections; 
suggests a design approach aimed at 
keeping the stress levels around branch 
connections in harmony with the stress 
levels common in high pressure pipe 
lines and, finally, discusses various 
methods of meeting these design re- 
quirements through the use of field fab- 
rication with or without manufactured 
fittings especially designed for the pur- 
pose. In addition, the authors have pre- 
sented a digest of investigative work 
done by their company and others, 

bearing on this subject. 


BRANCH connections are so com- 
mon in piping work that many engi- 
neers and operators who gain their ex- 
perience with piping in the low or 
moderate pressure fields of usage, fail 


tAbridged version of paper presented at 
= Petroleum Division meeting, Houston, 


Staff Engineer, *Product Engineer, and 


’Manager, Engineering Standards, Taylor Forge 
and Pipe Works, New York, N. Y 


STEAM PRACTICE 


to appreciate the hazards that surround 
such branch connections in high pres- 
sure systems. Unless the fundamentals 
of design are understood, the precau- 
tions necessary to match design and 
construction methods to these condi- 
tions, are often not taken. 

The engineering background comes 
from the pressure vessel field where the 
diameter of the opening is seldom 
larger than 30 per cent of the vessel 
diameter, and where the design stress 
due to internal pressure is roughly one- 
fifth to one-fourth of the ultimate 
strength. In addition, the steels used in 
pressure vessel work are relatively duc- 
tile, and the yield strength is of the 
order of 50-60 per cent of the ultimate 
strength leaving a wide margin for ig- 
norance. This design basis has been 
carried over into both high and low 
pressure pipe for steam, power and re- 
finery process systems. 

Modern high pressure pipe lines for 
the transmission of either oil or gas, 
owe their very existence to the eco- 
nomics of high strength pipe operated 


PIPE LINE, PRACTICE 



































(WITH COLD EXPANDED PIPE) 


ULTIMATE STR. 















































100 —~— ULTIMATE STR. —— ay TT FT TT 
z me: | AB) -Z)—~ (4) YIELD sTR. RANGE 
Zz 
7 
rae 
- ues =| |—} | -— 
< 
=} 50+ 
5 }<| -—!| + 
a 
2 
uw Ss——| |-— 
fe) 
& ) 
32 
2 -- DESIGN 
S STRESS a eet 
RANGE 
wa aloolbe 
1-4 or 1-5x U.S, 72% YS. 60% YS. 50% Y.S. 40% Y.§. 25% Y.S. 


DESIGN STRESS BASIS 





CHART A. COMPARISON of margins available at various design levels where design 
Stress due to internal pressure is calculated by the Barlow formula and expressed 
as a percentage of the minimum specified yield strength of the pipe. 
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at stress levels much higher than those 
prevailing in other fields. Since the 
basis for design based on safety fac 
tors of 4 and 5 has been proved and 
time tested, we will limit our consider- 
ation in this paper to the basic aspects 
of the subject, and relate these to the 
types of materials and design stress 
levels common in pipe line work. The 
tollowing brief comments will illustrate 
the major points of differences in the 
general conditions that form the frame 
work for the discussion. 

As previously mentioned, steam and 
oil refinery piping is essentially limited 
to the use of materials that are rated 
as ductile and whose yield strength is 
usually 60 per cent of the ultimate 
strength. The most common grades are 
covered by ASTM Specification A53, 
A135, A106 and API 5L. By contrast 
the majority of the tonnage used in 
high pressure pipe lines takes the form 
of cold expanded pipe, whose ductility 
is lower than that of the other mate 
rial, by reason of cold expansion, and 
whose ratio of yield strength to ulti- 
mate strength is very much higher. In 
addition, wall thickness is usually estab 
lished on the basis of a design stress 
level ranging from 60-72 per cent of 
the minimum specified yield strength 
using the Barlow formula. 

Chart A presents graphically the 
margins for ignorance or for stress 
raisers that are inherent in the different 
types of construction and should be 
studied carefully. The discussion of 
branch connections is applicable to 
new construction as well as connec- 
tions made to existing systems, but in 
considering branches made to existing 
systems under full operating pressure 
(and with gas or oil flowing in the line), 
the hazards are obviously magnified 
and the critical need for attention to 
design and construction procedures 
needs no further emphasis. These con 
nections, made to systems under pres 
sure, are commonly called hot taps. 

The introduction of a branch line 
disturbs the symmetry of the pipe sec- 
tion and creates a condition of localized 
high stress level. In addition to this 
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Plain Weld Reinforcement 


Pad Reinforcement 








Saddle Reinforcement 





Welding Fitting 


FIG. 1. HOT TAP Reinforcements — Local reinforcement types. Types commonly used where: Design stress < 50 per cent of the 
yield strength and branch diameter < 50 per cent of run diameter. 


the forces acting on the internal area 
of the branch pipe exert an additional 
external loading, tending to pull the 
branch out of the main run. The sec- 
ond factor, while not significant in 
very small connections, can be increas- 
ingly important as the diameter of the 
branch increases in size with relation 
to the diameter of the run pipe. The 
result is that as the diameter of the 
branch increases, the need for careful 
design increases rapidly. 

In addition to the two factors just 
mentioned, the bending loads caused 
by differential movements between run 
and branch, unsupported weight, and 
other similar causes, can be, and fre- 
quently are, of the same order of mag- 
nitude as the stress due to internal pres- 
sure. Wherever vibration is present, a 
still further design factor is introduced, 
and requires evaluation. 

Remembering that there are three 
basic sources of stress around the 
branch connection, it is particularly 
significant that the ASME Boiler Code 
rules are based upon an evaluation of 
only the first of these three major 
forces and are restricted in their appli- 
cation to openings approximately 30 
per cent of the run diameter or smaller. 
The pressure vessel codes recognize 
that special attention must be given to 
openings which exceed one-third of the 
vessel or pipe diameter and although 
detailed instructions are not set forth, 
paragraph UA-7 of the ASME Code 
for unfired pressure vessels attempts 
to lead the designer in the direction of 
safety. 

Even with the best practical design 
proportions, it is necessary to accept 
stress concentrations, around branch 
connections of the order of 150 to 160 
per cent of the hoop stress in the ad- 
jacent pipe due to pressure. In addi- 
tion, it will be seen that wherever 
localized types of added reinforcement 
are employed, the stress condition 
close to the inside of the branch has 
been materially improved, but a new 
bending stress has been introduced 
along the circumferential axis. This 
bending stress usually has its maximum 
value just beyond the toe weld of the 
pad or saddle, and occurs in a direc- 
tion that makes this additive to the 
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hoop stress. This bending is created by 
the relatively greater stiffness through 
the reinforced branch section, so that 
when the pressure is applied this sec- 
tion will not expand at the same rate as 
the uncut pipe and a flat spot results. 

It is possible to eliminate this bend- 
ing moment by a proper proportioning 
of the added reinforcement, concen- 
trating the bulk of the metal near the 
inside edge of the branch and contour- 
ing it. 

It is the authors’ opinion that high 
pressure design, .particularly when 
coupled with the use of high strength 
pipe, should be based on the follow- 
ing approaches: 

(1) Accept the existence of stress 
raisers around all branch con- 
nections of the order of 150 to 
160 per cent. 

(2) Reduce the basic stress level in 
the branch area by increasing 
the wall thickness in the run. 
This can be done by using prop- 
erly designed tees, by using a 
heavier wall pipe thickness at the 
branch location or by a complete 
encirclement type of reinforce- 
ment applied to an existing line. 

By doing this, the stress con- 
centrations become additive to a 
lower basic stress and the com- 
bined stresses are kept below the 
yield strength of the material at 
operating and test conditions. 

(3) Employ designs which utilize the 
principle of proper placement 
and distribution of reinforcing 
metal. 

(4) Avoid localized forms of rein- 
forcement, such as pads, saddles, 
etc., wherever the diameter of 
the branch exceeds approxi- 
mately 25 per cent of the run 
diameter and the design stress 
due to internal pressure exceeds 
50 per cent of the minimum 
specified yield strength. 

Obviously the most practical method 
of achieving these goals is to use prop- 
erly contoured forged tees of proven 
design for branch connections 50 per 
cent or greater of the run diameter on 
new construction. 

Hot tap connection, however, is 
made to an existing line under pressure, 


and we must turn our attention to the 
application of basic terms of practical 
types of reinforcement that can be ap- 
plied to operating lines. In this re- 
spect, the following general recom- 
mendations are offered: 

a. The area of reinforcement in the 
finished construction must meet 
the rules for reinforcement of 
Openings contained in the Code 
for Pressure Piping, or the 
ASME Code for Unfired Pres- 
sure Vessels. This latter Code is 
introduced because it has been 
recognized by the Code for Pres- 
sure Piping Committee that the 
present area requirements are in 
serious need of revision. The con- 
templated revisions would re- 
strict reinforcing values in the 
branch pipe to the thickness in 
excess of that required for pres- 
sure and, also, restrict the length 
along the branch pipe which may 
be considered as having rein- 
forcing value. It is expected that 
the revisions to the Piping Code 
will bring those requirements 
into agreement with the ASME 
Code for Unfired Pressure Ves- 
sels. 

b. Wherever possible, provide rein- 
forcement by increasing the 
thickness of the run in prefer- 
ence to pads of any type. In hot 
tap connections this can be most 
effectively done by providing a 
reinforcing member that com- 
pletely encircles the run pipe. 

c. Increase the thickness of the 
branch pipe. This provides rein- 
forcement at the best location 
closest to the inner edge and also 
provides a reduction in bending 
stresses due to relative move- 
ment of inter-connected lines. 

d. Proportion the fillet welds at the 
junction of the weld and branch 
in relation to the thickness of the 
pads welded. 

e. Use all possible precaution, 
through welding procedures and 
techniques aimed at the avoid- 
ance of cracks, unfused areas, 
or sharp corners. 

f. Whenever pads, saddles, or com- 
plete encirclement members are 
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Ever wonder why equipment like Caterpillar com- __ there’s no time wasted puttering with strange machines 
pletely dominates a field like pipe-laying? No mystery and puzzling over unfamiliar service manuals. 

ae at all. Listen to the experience of Oklahoma Con- 
~ tracting Company, while working on a line from 
Agua Dulce gas fields to Kosciusko, Miss. 


What’s more, you can carry a minimum of parts 
because many Cat parts are interchangeable. And 
when you do need service, you get it fast — no matte! 
“We laid 117 miles from October 15th through = where you are—with a single call to your nearby 
ion February 17th = 100 working days. At one stretch Caterpillar Dealer. 

Iso we laid 29 miles of 30” pipe in 20 days.” 
= The power-packed D8 ’dozing with a No. 8A _ glad to demonstrate his equipment on your job! 
Bulldozer in the picture has plenty of companion 
pieces in the spread. Altogether, Oklahoma Con- 


the 


Call him today. Just name the date and he'll be 


the Caterpillar Tractor Co., Peoria, Illinois, U.S. A 

sh 

“a tracting has almost 150 Cat units. R* 
That’s how machine performance pays off. Pipe- CAT E a E F LLA 


on, ° " *Both Cat and Caterpillar are registered trademarks —@ 
ie line men long ago discovered the advantages of 


id- standardizing on efficient yellow equipment. 


as, . 
For example, operators and mechanics really get 


~ to know the machines they work with. So operators 
ire get out all the work that’s built in them. And me- 
chanics service them faster and more efficiently — 
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Encirclement Sleeve Type 


INSTALLATION PROCEDURE — Step 1. Apply com- 
plete encirclement, clamp externally to provide a snug 
fit around run and make longitudinal welds. Step 2. 
Line up branch and tack lightly. Step 3. Weld branch 
and reinforcement, making certain the welding pene- 
trates into the run pipe but only enough to provide 
an effective seal. Step 4. Girth welds at ends of 
sleeve are optional. Step 5. Make hot tap. 
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Encirclement Saddle Type 


INSTALLATION PROCEUDRE — Step 1. Line up and 
weld branch to run. Step 2. Place split hot tap saddle 
around the branch pipe and clamp tight. In this type 
the identical halves are split through the branch. 
Step 3. Weld the longitudinal seams. Step 4. Weld 
the top of the saddle to the branch. Step 5. Girth 
welds at the ends of the split encirclement saddle are 
optional. Step 6. Make hot tap. 
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Hot Tap Fitting 


INSTALLATION PROCEDURE — Step 1. Apply the hot 
tap fitting to proper location. Step 2. If branch js 
vertical, clamp in place and make longitudinal welds, 
if branch is horizontal, make one longitudinal weld 
in downhand position, loosen clamps, rotate branch 
to horizontal position, reclamp, make top longitudinal 
weld, Step 3. Make roundabout fillet welds. Step 4, 
Make hot tap. 


FIG. 2. HOT TAP reinforcements—complete encirclement types. Types recommended for use where: design stress > 50 per cent 
of the yield strength and/or branch diameter > 50 per cent of run diameter. 
Note 1. The fillet weld at this location is considered optional but is recommended. Note 2. If a fillet weld is used, it is recommended 
that the thickness of the reinforcing member should have an end thickness equal to the thickness of the run pipe and the 


member tapered to this thickness. 


used the thickness of these mem- 
bers should be contoured at their 
outer edges so that the leg dimen- 
sion of the outer fillet weld is 
equal to the thickness of the run 
pipe. This is particularly impor- 
tant where hot taps are being 
made on cold expanded pipe in 
order to control the volume heat 
during welding. 

g. Some very competent pipe line 
operators have recommended 
that where pads are used, they 
should be of material compara- 
ble to Grade B pipe, since under- 
bead cracking has been encoun- 
tered in many instances where 
high strength material has been 
used for reinforcement. 

h. Gussets are not recognized as 
having any reinforcing value, but 
they may be used as stiffeners 
where branch connections are 
subject to vibration. When gus- 
sets are used, the length of the 


complete encirclement member . 


should be increased and the gus- 
set should be welded to the en- 
circlement member and not di- 
rectly to the pipe. 

i. Regardless of the design stress 
level or the type of reinforcement 
employed, it is recommended 
that the diameter of hot tap con- 
nections should not exceed two- 
thirds of the run pipe diameter, 
and preferably not exceed 60 per 
cent. 

j. When the design stress level ex- 
ceeds 50 per cent of the yield 
strength and the hot tap diameter 
exceeds 50 per cent of the run 
diameter, the complete encircle- 
ment type of reinforcement is 
deemed to be virtually manda- 
tory and the installation should 
be such that the reinforcing en- 
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circlement should be securely 
welded in place before the stub 
(branch) is welded to the run 
pipe. . 

k. The hazards incident to welding 
the stub (branch) to relatively 
thin, highly stressed systems, 
combined with the near impossi- 
bility of obtaining fully pene- 
trated welds at this most critical 
point, caused the author’s com- 
pany to develop a hot tap con- 
nection which embodies the prin- 
ciples of complete encirclement, 
full provision for stress concen- 
tration, and external loading; 
and which, at the same time, 
eliminates the stub weld into run 
pipe. 

l. It is also recommended that hot 
tap connections should only be 
made by crews that have been 
especially trained under proced- 
ures that have been established 
by competent mechanical and 
welding engineers. 

Fig. 1 illustrates various types of at- 
tachment that are commonly used on 
pipe lines where the design stress is 
equal to, or less than SO per cent of the 
yield strength of the pipe and the 
branch diameter is 60 per cent or less 
of the run diameter. 

Fig. 2 illustrates different types of 
complete encirclement reinforcement. 
The type shown in Fig. 2(a) is based on 
the utilization of either plate or pipe 
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Horsepower necessary to drive 
the pumps in three principal stations 
of the ‘biggest inch’ pipe line in 
North America, located in Texas, is 
equal to the power generated by 
five of the locomotives that pull the 
“Twentieth Century Limited’’ from 
New York to Chicago. 


which has been split longitudinally to 
make assembly possible. As shown, the 
encirclement reinforcement is _ first 
welded in place. Next, the square cut 
stub is positioned, followed by welding 
the stub and reinforcement with a 
minimum amount of penetration into 
the pipe. It is difficult to evaluate all 
of the factors, but it is the author’s 
opinion that the use of this should be 
limited to lines that are operating at 50 
per cent or less of the yield strength of 
the pipe, and whenever space condi- 
tions permit, a weld between stub and 
pipe should be made on the inside 
junction to avoid the unfused area be- 
tween the stub and the pipe which is in- 
herent in the design unless this is done. 

In Fig. 2(b), an encirclement saddle 
type reinforcement is illustrated. This 
type might be furnished as identical 
half sections, in which case, one longi- 
tudinal weld would be made at the 
crotch section for the purpose of join- 
ing the two halves. This type might also 
be furnished with the crotch section in 
one half, and the other section, a half 
cylinder. This latter type of splitting 
would remove the location of longi- 
tudinal welds from the highly stressed 
area around the crotch. The use of 
this type makes it necessary to weld the 
stub to the run before the complete en- 
circlement has been applied. The 
authors feel that this exposes the work- 
man to an unnecessary hazard during 
installation, although once the installa- 
tion has been completed, the finished 
construction should prove satisfactory. 

As in the case of Fig. 2(a), it is 
recommended that an inside weld be- 
tween stub and pipe is desirable, if it 
can be done. 

In both 2(a) and 2(b), the encircle- 
ment reinforcement is designed on the 
presumption that the run of pipe is 
carrying its normal load. xe 
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Pipe Line Application of Wire and Cable 


Cable insulations of many types are now available; 


uses depend on wiring location, special conditions 


THE basic needs regarding cable in- 
sulations and wiring are much the same 
in the pipe line as in any other indus- 
try—lower costs, reduced dimensions, 
easier installation, improved perform- 
ance, and longer life. The ways and 
means in achieving these needs, how- 
ever, sometimes presents an entirely 
different problem than for other in- 
dustries. Most cable manufacturers 
agree that pipe line service conditions 
are one of the severest of all cable ap- 
plications. This situation requires un- 
usually careful attention and selection 
of cable materials, properties, and de- 
sign. 

A brief consideration of the purpose 
of the cable insulation and its non- 
metallic coverings may be helpful. The 
main function of the insulation or di- 
electric is to provide safe and durable 
electrical insulating value..The words 
“safe” and “durable” mean that it 
should possess adequate resistance to 
any deteriorating influences on its elec- 
trical insulating value that it may be 
exposed to during its normal life. Fac- 
tors such as resistance to water and 
heat aging are highly desirable insula- 
tion characteristics if electrical stabil- 
ity is to be maintained. The resistance 
to other external influences such as 
weathering or sunlight, flame, oils, 
acids, alkalis, solvents and the like, 
may be, and usually are, provided by 
the insulation covering unless the in- 
herent properties of the insulation itself 
preclude the need for further protec- 
tion. 

Primary function of the insulation 
covering is to provide the necessary 
degree of chemical or physical protec- 
tion not already provided by the in- 


sulation. The insulation covering is | 


also intended to protect the insulation 
from mechanical abuses incidental to 
Operation and, principally, installation. 
Such coverings may be in the form of 
braids or sheaths (jackets), although 
the use of cotton braided cable cover- 
ings with their subsequent deteriora- 
tion and rotting should now be a thing 
of the past with the modern synthetic 
sheathing and fibre materials available. 


R. C. GRAHAM 
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Insulating and sheathing materials 
to be reviewed may be classified as 
either thermosetting or thermoplastic. 
First to be considered is the thermoset- 
ting group, of which rubber or its syn- 
thetic counterpart, is probably the most 
familiar material. 


Thermosetting Materials 

Insofar as pipe line wiring jobs are 
concerned there are now relatively 
few insulating compounds that would 
be of special significance in spite of a 
multitude of trade names. The first of 
these is a moderately low cost, general 
purpose compound developed since the 
wartime advent of Buna S synthetic 
rubber and possessing the dual feature 
of good resistance to both heat and 
water—it is suitable for 75 C tempera- 
ture rating and for use in wet locations. 
It is sometimes referred to as a com- 
bined RH and RW insulation and when 
used under an appropriate covering, 


EXCLUSIVE | 
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can be safely recommended for nearly 
any 600 v a-c power circuit wiring ap 
plication. It is especially suitable for 
secondaries and underground services 

Another useful but slightly highe: 
in cost rubber insulation is the so-called 
oil-base ozone-resistant type of com- 
pound whose dominant constituent is a 
vulcanized vegetable oil. This insula 
tion also possesses excellent heat and 
moisture resistant properties and maj 
be rated at 75 C. Long experience has 
indicated that this high dielectric 
strength and corona-resistant com 
pound may be safely used as powe! 
cable insulation up through 15 ky and 
possibly higher. 

Butyl synthetic rubber has within re 
cent years been introduced as cable 
insulation but long time performance 
records are. not yet available. Indica- 
tions are, however, that it may be 
recommended for similar ozone-resist- 
ant rubber compound applications 
Industry specifications -for such a 
compound recently have been estab- 
lished. 

Performance of these rubber insula- 
tions in most applications would be 
short-lived if they were not protected 
adequately against the various exposed 
elements and reagents. The best known 
non-metallic sheathing material, Poly- 
chloroprene (Neoprene) is now almost 
universally accepted for this important 
application since it conveniently pro- 
vides the desired functions of a sheath 
Electrically, most Neoprene com- 
pounds are relatively poor, but their 
genuine toughness and resistance to 
abuse plus good heat, flame, and sun- 
light resistance, qualify their use as 
non-metallic protective sheaths. Neo- 
prene is also resistant to low concen- 
trations of chemical reagents at nor- 
mal temperatures. However, principal 
dependence for moisture resistance 
must be placed on the insulation 
proper. Neither does Neoprene possess 
adequate resistance to severe gasoline 
or oil conditions, since it may be per- 
meated by these fluids and associated 
vapors. For most general purpose wir- 
ing jobs, inside, underground or over- 
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head, this material makes a good pro- 
tective sheath for the rubber insula- 
tion. 

The newest and, right now, the most 
expensive thermosetting insulation, is 
so-called “Silastic” or silicone rubber. 
This recently developed material pos- 
sesses many interesting properties that 
will undobutedly find certain applica- 
tions in the petroleum and pipe line 
industry where excessive heat is a prob- 
lem. Its chief virtue is its ability to 
operate over a very wide temperature 
range from —S55 C to +150 C. A 
problem exists in finding some tough 
non-metallic protective covering other 
than a glass fiber or asbestos braid that 
will be able to perform over a similar 
temperature range. Of course, a lead 
sheath provides a suitable metallic 
covering. 


Thermoplastic Materials 

The best known and most widely 
used thermoplastic material is Poly- 
vinyl Chloride or its copotymer with 
vinylacetate—let us call it PVC. This 
is the material that has been used as 
insulation on Types T and TW build- 
ing wires and, so far, has consisted of 
a compound mixture of resin, liquid 
monomeric plasticizers, fillers, and 
pigments. PVC has so many virtues 
that it may serve as a combined insula- 
tion and sheath in itself—this means 
simplicity, low cost, small dimensions, 
easy installation, etc. PVC has reason- 
ably good electrical characteristics but 
its use as power cable insulation is gen- 
erally limited to 600 v a-c. 

It lends itself particularly well to 
pipe line and refinery wiring because of 
its inherent resistance to flame, sun- 
light and weather, inorganic acids, oils, 
and many chemical reagents—even ex- 
celling Polychloroprene in these latter 
fespects. Many manufacturers add a 
factory applied surface lubricant that 
greatly reduces pulling tensions. Such 
insulated cables may be used for almost 
any type of indoor or conduit wiring 
and a few types of outdoor wiring. It 
is being successfully used directly in the 
earth by several utilities for street light- 
ing and other applications. 

A recent development in PVC com- 
pounds has been accomplished in 
which poly-ester type plasticizers have 
been substituted for the usual mono- 
meric plasticizers, resulting in certain 
performance improvements of special 
interest to your industries, since it will 
mean added resistance to oil, gasoline, 
and other chemicals, plus increased re- 
sistance to heat and deformation. 

The next thermoplastic material in 
popularity is Polyethylene, which is 
now substantially equivalent in cost to 
PVC. Polyethylene, a pure hydrocarbon 
resin (not a compound), has many ad- 
vantages to qualify it for cable insula- 





D-14 


tion or sheaths for the oil industry. Its 
electrical properties, resistance to mois- 
ture, and cold temperature character- 
istics are superior to any other now 
regularly available non-metallic cable 
covering. 

Being thermoplastic it is subject to 
appreciable heat deformation at or 
above its melting point of 105 C. How- 
ever, there is practically no heat defor- 
mation up to 90 C, and is superior to 
PVC in this respect. If the circuit is to 
be subjected to frequent or heavy un- 
controllable overloads, Polyethylene 
should not be used, although it is en- 
tirely satisfactory in this respect at its 
rated maximum temperature (75 C) or 
lower. Polyethylene is resistant to 
weather, most oils up to temperatures 
of 50 C and most solvents (not aro- 
matics). Because of its remarkable 


moisture resistance and low permea- 
bility constant, it is an excellent choice 
for any d-c circuit insulation where 
moisture may be present. 

Results of a research under way in 
Rome Cable Laboratory show Poly- 
ethylene to be outstanding over all 
other insulations when subjected to d-c 
moisture test. Conventional Polyethyl- 
ene burns readily—but no more so than 
any ordinary rubber compound, so that 
this characteristic may or may not be 
objectionable. Flame-resistant Poly- 
ethylene compounds have been re- 
cently developed which will correct this 
property. Polyethylene is considered 
satisfactory for installation indoors, 
overhead, or in the earth. Industry 
specifications for Polyethylene insu- 
lated cables are now available. 

Nylon thermoplastic is used either as 





Pipe Line Applications of Wire and Cable 
Brief suggestions for cost savings and special applications 


Pumping Stations 

Motors requiring a distribution volt- 
age of 1200 are frequently required. 
Although not generally listed in man- 
ufacturers’ catalogs, there is an 
IPCEA-ASTM rating classification of 
2000v that would be appropriate for 
such wiring. Therefore, a 2000-volt 
rated cable consisting of ozone-resist- 
ant insulation with an outer Neoprene 
sheath — either as single or multiple 
conductor assembly is suggested. 


Cathodic Protection 

For underground cable connections 
between the electrodes and pipe line, 
a satisfactory and economical solution 
is heavy wall TW. A satisfactory alter- 
nate type is so-called type RR under- 
ground cable rated at 600 v. Either 
may be buried directly in the ground. 


Pipe Line Telephone 
A most economical and satisfactory 
multi-paired cable design utilizing thin 
walls of Polyethylene, shielding, and 
overall synthetic sheath has been de- 
veloped for either overhead or under- 
ground application. 


Pulling Compounds 

For Neoprene sheathed cables a lu- 
bricant consisting of soap flakes and 
water has been found very effective. 
For TW type insulations a surface lu- 
bricant is ordinarily applied at the fac- 
tory. However, paraffin or “Albany” 
grease serves where further lubrica- 
tion may be needed. Polyethylene is 
practically self-lubricating — ordinary 
water should provide adequate lubri- 
cation for most jobs. 


Direct Buried Cables 
Install at least 18 in. below the 
ground. If unshielded, keep cables 


spaced a few inches in the trench and 
a bare counterpoise wire installed in 
the same trench will provide some 
lightning protection. 


Shielded Power Cables 
Where expense is considered too 
great, consider either conventional 
lead sheathed or thermoplastic jackets 
(instead of Neoprene) over the shield. 


Large Conductors 
Whenever space permits, the par- 
alleling of conductors is good engi- 
neering and economical. One large 
company has reported they try to limit 
any maximum conductor size to 500 
MCM. For example, substitution of 
paralleled 300 MCM Type RH con- 
ductors will provide the same current- 
carrying capacity as single conductor 
1000 MCM type RH —at a cost sav- 
ing (cable) of 25 per cent and a further 

substantial saving of copper. 


Multi versus Single Conductor Power 
Cable 

Wherever terminal and raceway 
space permits, three single conductor 
power cables have certain technical and 
economic advantages over a_ three 
conductor cable. On most 600 volt 
sizes this means at least a 30 per cent 
saving in cable cost plus easier splic- 
ing, repairing, fault location, etc., for 
the single conductor cable which, in- 
cidentally, also incorporates full sheath 
protection throughout the circuit 
length. 


Cable Specifications 
Wherever possible it is recom- 
mended that standard industry specifi- 
cations be adhered to. Special require- 
ments or “trick” tests usually means 
increased costs, restricted supply, and 
delivery delays. 
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-b paiapesagens pipeline enamel quality isn’t an accident. 
It’s the direct result of laying down written specifi- 
cations and holding enamel manufacture to close tolerance 
within those “specs.” 

Pitt Chem Modified Pipeline Enamel is made to written 
specifications that are available to any customer. We invite you 
to pick out any drum of Pitt Chem Modified at random on your line 
and compare the actual product to our written specifications. Draw 
your own conclusions. After comparing, we think you'll agree that 
coal-to-enamel quality control actually does produce a true-to-specifi- 
cation enamel which will do a better job on your line—in application 
and in service. Write for Pitt Chem Modified Enamel Specifications today! 


Standard Grade Tar Base Enamel PROTECTIVE COATINGS DIVISION 


Modified Grade Ter Bese Enamel -® PITTSBURGH 


Plasticized Grade Tar Base Enamel COKE & CHEMICAL CO. 
Cold Applied Tar Base Coatings Grant Building « Pittsburgh 19, Pa. 


wa@D 4997 


‘COAL CHEMICALS © AGRICULTURAL CHEMICALS ¢ FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS ¢ ACTIVATED CARBON © COKE ©® CEMENT ® PIG IRON 
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FIGS. 1 AND 2. LONG time electrical data describing moisture resistance of cable insulation. 


an extruded sheathing material or as 
a fabric for braid coverings. It is rela- 
tively high in cost and its proposed end 
uses should be carefully reviewed be- 
fore deciding upon its application. Its 
primary feature as a cable covering is 
its unusually high resistance to me- 
chanical abrasion and crushing. So far, 
Nylon has not been used for primary 
insulation due to inherent poor elec- 
trical properties and moisture resist- 
ance. 

Polytetraflourethylene (Teflon) and 
flourinated ethylene (Flourothene and 
Kel-F) are under development as cable 
insulations. Although present costs are 
prohibitive, the anticipated advantages 
of these materials will undoubtedly find 
many applications in the future. Their 
almost complete resistance to all sol- 
vents, chemicals, flame, water, etc., 
added to their excellent electrical and 
heat characteristics certainly present an 
attractive picture for hazardous wiring 
jobs. 

One of the major enemies of cable 
insulation in the past has been water 
and this problem has undoubtedly pre- 
cluded use in many underground or 
wet applications. Figs. 1 and 2, how- 


ever, present data on long-time tests 
that illustrate the progress that has 
been made in making our modern in- 
sulations substantially waterproof so 
that we can now confidently select a 
proper insulation without a lead sheath 
for wet locations. . 


Laboratory Testing 

Our knowledge and best uses for 
these materials are mainly obtained 
from intelligent testing and develop- 
ment of the right kind of tests has been 
a problem in itself. Insofar as non- 
metallic sheathed cable is concerned it 
has been found that resistance to mois- 
ture is probably the greatest determin- 
ing factor for a successful service life. 
Accordingly, a large part of laboratory 
research over the past 15 years has 
been devoted to development of a suit- 
able test to prove whether or not a 
cable should be used in a wet location. 

It has been long since determined 
that it is not necessarily a question of 
how much water is absorbed, but of 
much greater significance is the loca- 
tion of the absorbed water in the in- 
sulation, and this can only be estab- 
lished by electrical test methods. A 


test has now been developed to deter- 
mine the electrical stability of insula- 
tions in water and, recently, has been 
adopted as a Standard by ASTM and 
IPCEA. 

Another somewhat new and highly 
useful test for cables rated at 3000 v 
and higher is called the corona-level 
test. This test serves as a vital control 
of quality by measuring the start of 
internal ionization within the cable. 
Since loose insulation or shields, voids, 
abnormal porosity, etc., might cause 
destructive ionization discharge at the 
operating voltage, it is the object of the 
corona-level test to detect this condi- 
tion and thus reduce another failure 
hazard. 


Cable Design and Selection 

Probably the best known design 
utilizes a combination having about 15 
years experience and consisting of a 
good rubber insulation with an overall 
Neoprene sheath. The features of such 
a cable as compared for instance, with 
a lead sheathed cable are simplicity 
which aids in splicing, freedom from 
electrolysis, light weight, low cost, and 
a general-purpose end use either over- 





Suggested safe practice for pipe line wiring. 





General purpose applications 





Location 0-600 Volts Over 600 volts 
of wiring a/c power a/c power 
Outside-overhead open Neoprene or Neoprene or 
wiring polyethylene polyethylene 
weatherproof line wire. 
wire. 


Cable (Outside-over- 
head open wiring) 


PVC or rubber 
and necprene 
polyethylene. 


Inside-conduit exposed 
aerial rack or tray 


Underground ducts. PVC or rubber 


and neoprene. 


Rubber-neoprene Oil base rubber 
and neoprene 
or polyethylene 

Oil base rubber 
and neoprene 
or polyethylene. 


Oil base rubber 
and neoprene 
or polyethylene. 


Special conditions present 





Dilute 


inorganic acids 


Dilute 





Gasoline or 
organic solvent 





Low 


Dirrect current Dilute alkalis organic acids except nitric Oils except ketones temperatures 
Polyethylene 
weatherproof 
wire. 
Polyethylene or Polyethylene or Polyethylene PVC orrubber Lead sheath Lead sheath Polyethylene 
oil base rubber oil base rubber PVC orrubber and neoprene PVC buna n polyethylene natural rubber 
and neoprene and neoprene and neoprene PVC buna n buna n sheath 
Polyethylene or Polyethylene or Polyethylene PVC orrubber PVC lead sheath Lead sheath Polyethylene 
oil base rubber oil base rubber rubber and and neoprene or buna n. polyethylene natural rubber 
and neoprene. and neoprene. neoprene or rubber and buna n sheath. 
neoprene PVC. 
Polyethylene or Polyethylene or Polyethylene PVC orrubber PVC or lead Lead sheath Polyethylene 
oil base rubber oil base rubber —_ rubber and and neoprene. __ sheath. polyethylene or natural rubber 
and neoprene. and neoprene. neoprene. rubber and buna n sheath. 
neoprene. 
Polyethylene or Polyethylene or Polyethylene Rubber and Lead or special Lead sheath Polyethylene 
oil base rubber oil base rubber —_ rubber and neoprene thermoplastic polyethylene or natural rubber 
and neoprene. and neoprene neoprene. sheath. rubber and buna n sheath. 
neoprene. 





Direct burial. Rubber and Oil base rubber 
neoprene or and neoprene 
polyethylene. or polyethylene. 
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FIG. 4. 


FIG. 3. 15 KV rated cable, ozone resistant insulation, metallic 


shielding, thermoplastic sheath. 


FIG. 4. CONTROL cable — Polyethylene insulated, thermoplastic sheathed. 


FIG. 5. AERIAL telemetering cable with factory applied messenger. 


head, underground, or indoors. With 
modern grades of insulation such a 
cable is almost foolproof for most 600 
v power applications. Experience has 
shown, however, that for certain in- 
stallations involving severe oil or 
chemical exposure that a conventional 
lead sheathed or suitable thermoplastic 
design may be preferable. 

When circuit voltages over 3000 are 
encountered it may be desirable to in- 
corporate a metallic shield between the 
insulation and sheath for protection to 
personnel or to eliminate failure possi- 
bility from sheath leakage and dis- 
charge or from voltage surges. Where 
a shielded cable (Fig. 3) is advisable 
for electrical reasons and where there 
may be considerable exposure to oil or 
chemicals a more economical thermo- 
plastic sheath instead of Neoprene is 
suggested. This would be especially 
true for buried installations near or ex- 
posed to the pipe line conditions. 

For many 600 v applications espe- 
cially lighting, machine wiring, branch 
Circuits, etc., a TW or PVC insulated 
conductor has provided satisfactory 
and economical service—especially for 
the petroleum and chemical industries. 
Recent trends indicate that slightly 
heavier than standard TW walls of a 
special heat-resistant PVC compound 
are being successfully used in many 
locations including direct earth burial. 
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Such PVC insulated conductors are 
not generally recommended for power 
circuit applications in excess of 600 v. 

Polyethylene as insulation or sheath 
is gaining prominence rapidly and is 
already being used in the chemical in- 
dustry for power cable insulation on 
cables rated up to 15 kv. The material 
is also ideal for low voltage d-c con- 
trol circuit wiring as illustrated in Fig. 
4. It is about the only satisfactory mate- 
rial available for high-frequency and 
telephone cable insulation on non- 
leaded designs. In fact, multi-paired 
telephone cables using Polyethylene 
have been manufactured for installa- 
tion directly in the trench with the pipe 
line itself. Such cables are specially 
constructed or custom-built for the 
job. Similar telephone cables can be 
designed for overhead use. 

Overhead cable versus open-wire 
construction is rapidly gaining in popu- 
larity mainly because of substantially 
improved appearance and protection 
from storm outages. Aerial cable con- 
struction initially costs somewhat more 
than open-wire, depending upon the 
operating voltage but compared with 
underground construction costs con- 
siderably less and offers similar advan- 
tages. Almost any type of power, con- 
trol, or communication cable can be so 
constructed as to be adaptable for 
aerial construction by incorporation of 
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INPIPE™ 


CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 


on P/PE PROTECTION 


* 
By Boyd Mayes 


@ Used to be an Old Timer named 
Josh who sat in a chair all day on 
the board floor in front of the genera! 
store in our home town. He’d tilt the 
chair back, close his eyes, and just rest 
all day. Josh saw more and rested 
more than anybody we ever knew. 
Somehow, just sitting still made all 
the folks think he was wise. He did 
pass out some pretty smart thoughts, 
at that. One time I asked him why 
he was always in such a good mood 
and he said: “Anybody who does his 
job well and likes what he is doing 
is happy. Take me for example. I just 
sit all day and rest—an’ I enjoy it- 
but some folks can’t even enjoy sittin’ 
still.” 


We learned a lot from Josh, and we 
sure did find out that doing our own 
special job well makes for happiness 
—ours and our customers too—and 
we feel mighty good when they come 
back time an’ again to do business 
with us. We’ve been feeling that way 
now for more than 26 years—that’s 
how long we’ve been cleaning, coat- 
ing and wrapping pipe for folks in 
the pipe line industry. 


HOUSTON, TEXAS 


< — 


D-17 






































































































from 








Diese! and Gas Engine 
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Valves Seats = Guides Piston 
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MR. OPERATING 
-Here's 


and guide 1” 
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ENGINEER: 


now to get L0nee 
erformance 


every valve, seat 


stallation. -- 


Specify Thompson! 


For any big gas or diesel engines you operate... 
in compressor service, pipeline pumping, refinery, 
or any other... you can begin to make real savings 
on engine maintenance — and get better 
performance — the day you install Thompson 
replacement Valves, Seats and Guides... 


Thompson Engine Valves for all makes and types 
of heavy duty engines are manufactured 

under Thompson’s own upsetting and hot-forging 
process. These valves give year in and year out 
service under extremes of heat, pressure and 
impact, and every type of engine operation. 


Thompson Valve Seats are of special alloy steel, 
non-scaling at high temperatures and with 
high ultimate strength values to 1600°F. 

They are hardened and ground to precise 
dimensions, maintain perfect fit. 


Thompson Valve Guides are of cast alloy iron, 
heat treated to 400 Brinnel, ground or 
honed for correct valve stem clear- 
ance. These hard guides resist wear, 


Thompson gives you a team that can’t be beat for top 
performance in every gas or diesel engine you operate. 
Thompson field engineers — backed by 30 years of 
manufacturing big valves for big engines — will gladly 
provide detailed data and case histories on how 
Thompson Valves, Seats and Guides can make your 
engines operate better ...longer...at less cost. 

Write for facts and figures — today! 


WEST COAST PLANT: BELL, CALIFORNIA 


Thompson Products, Inc. 
8352 Wilcox Ave., Bell, California 


—- Gentlemen: Please send me, without obli- 
gation, full data on Thompson Valves, Seats 


and Guides for__._..____ engine service. 
(Gas, Diesel) 


NAME 
COMPANY 
en 
CITY, STATE 











| built-in messengers (Fig. 5) at the cable 
| factory or by the use of field assembled 


yet readily absorb oil to lubricate the valve stem. 


messengers. 

For primary voltages up to 15 ky, 
aerial cable design generally consists 
of ozone-resistant rubber insulatiog 
with an overall corrosion-resistant 
shielding tape—or unshielded Neo. 


prene jacketed designs for voltages up) 


to 5000. For secondary 600 v construc.’ 
tion, a simple cable design consisting 
either of Neoprene or Polyethylene in- 
sulated conductors wrapped around a 
bare neutral-messenger provides a sim- 
ple, low cost arrangement. Standard 


| hardware is available for any of these 


overhead designs. 

Underground cable types generally 
utilize shielded, Neoprene or Thermo- 
plastic sheathed, ozone-resistant rub- 
ber insulated conductors for voltages 
over 3000 (Fig. 3)—and either special 
thermoplastic or rubber insulated Neo- 
prene jacketed type RR cable for 600 
applications. Any of these cables may 
be utilized directly buried in the earth. 


Aluminum Conductors 
The subject of aluminum conduc- 
tors has been “on and off” for the past 
several years, depending upon metal 


| availability and economics. For over- 
| head applications involving weather- 


proof line wire or low voltage sec- 
ondary distribution cables, the light 
weight and economic advantages of 
aluminum present such an attractive 
picture that its continued and ex- 
tended use for such purposes seems 
assured. The only real problem has 
been the development of satisfactory 
connectors where good progress is 
rapidly being made. 

For underground and other insv- 
lated cable applications the future of 
aluminum is somewhat doubtful. There 
are practically no technical advantages 
and the economics are deceiving. For 
example, the electrical equivalent in 
aluminum which is two AWG sizes 
larger than its copper equivalent means 
that where insulated cable is concerned 
an increased volume of insulation and 
coverings must be used. This added ex- 
pense coupled with the necessity of 
larger raceways, more expensive con- 
nections, etc., may easily offset any 
apparent original savings in conductor 
metal particularly for voltages in excess 
of 600. Wherever space considerations 
are of importance, the use of alumi- 
num may be almost prohibitive due to 
increased size. 

Aluminum to copper connections in 
small branch circuit sizes of insulated 
conductors require special devices and 
skill that if not closely adhered to, 
might cause difficulty. The use of suit- 
able compression type connectors on 
the larger feeder sizes has been satis- 
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A-frame carries Trans Mountain across chasm near Mount Robson. 


Foothills slough at bottom of hill near Entwistle, Alberta. 


ie x 
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Canadian Pipelining--1953 Review 


Canadian terrain, weather is big headache to contractors, many innovations necessary; 


operations experience still limited, new practices being developed, problems solved 


DurING 1953 very little progress 
was made in drawing any conclusions 
about operation of crude lines in Can- 
ada, while the operation of products 
lines had started so recently that no 
operating experience at all had been 
built up. The only comment that can 
be made on the Trans-Northern line 
and Imperial’s Sarnia products line is 
that they operated with complete satis- 
faction in their first year. 

The Interprovincial pipe line engi- 
neering staff has made studies of wax 
deposition, which were embodied in a 
paper presented by western division 
manager H. LeM. Stevens-Guille at a 
technical society meeting last spring. 
Curves of quantities of wax removed 
by scrapers run at regular intervals, 
usually more frequent in summer than 
in winter, show a consistently higher 
accumulation in warm weather. This 
was contrary to expectations, as sum- 
mer operating temperature is about 50 
F, contrasted with 30 F in winter. The 
possibility that more wax is deposited 
in the lease tanks in winter, thus ac- 
counting for smaller accumulation in 


LESLIE ORR ROWLAND 


the line, is not considered an adequate 
explanation, but no other definite con- 
clusion has been reached. 

The type of scraper used in this line 
is the leaf spring loaded wire brush 
having two rubber cups that are forced 
out to full pipe line diameter by pres- 
sure of the flowing oil, keeping to a 
minimum the slippage of oil past the 
scraper. No scraper has yet become 
jammed in a valve or elsewhere. It is 
expected to be some time before 
enough replacement will have been re- 
quired to give any idea of the average 
scraper life. 


Corrosion Under Study 

Some progress was made in 1953 in 
dealing with corrosion problems pre- 
sented by the use of Redwater line 
crude as diesel fuel for station pump 
engines. The oil is purified only to the 
extent of centrifuging and then passing 
it through filters packed with cellulose. 
Rapid corrosion of the ring seats in 
aluminum pistons is expected to be 


EXCLUSIVE 
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overcome by insertion of cast-iron ring 
seats. Experiments are being conducted 
with this method of treatment in the 
Gretna pumping station of Winnipeg 
Pipe Line Company, the affiliate that 
owns and operates the branch line to 
Winnipeg. 


Housing Is Problem 

Both the major crude oil pipe lines 
have a common problem of housing 
maintenance personnel, and this has in 
volved capital outlay of several million 
dollars. Interprovincial provides houses 
for all station operators except at the 
three principal cities of Edmonton 
Regina, and Superior. Oilers, however, 
are recruited from local residents as a 
public relations policy of local employ 
ment, and own their own homes in the 
towns or villages near the stations. The 
scattered settlement of the country 
through which both lines pass is a 
major problem for recruitment and ac 
commodation of personnel. 

The Trans Mountain company built 
101 houses in 1953, for the accommo 
dation of station and maintenance em 
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simplicity: 

uses no mercury; a rugged pneu- 
matic balance transmitter, it 
has few moving parts. . . needs 
practically no maintenance. 


wide range: 
readily adjustable in the field 
for ranges from 0-20 to 0-200 
inches of water. 


simple calibration: 

easily calibrated with weights 
. . . no curves or tables needed; 
1 lb. equals 10” of water. 


withstands overloads: 
takes many times rated pressure 
without loss of accuracy or 
damage to working parts. 


for use with miniature 
instruments: 

converts pressure differential at 
the metering orifice into a pro- 
portional air pressure for trans- 
mission to remote indicators, 
recorders or controllers. The 
ideal companion for Tel-O-Set 
miniature instruments. 


: 


oe es 














temperature range: 
handles fluids at temperatures 
as high as 350° F. 


versatility: 


available with or without non- 
bleed pilot booster relay. 


sensitivity: 
responds rapidly to quick 
changes in flow. 


easy installation: 
lightweight, compact unit 
readily mounted anywhere. 
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For flow measurements =— 
the HONEYWELL 
DIFFERENTIAL 
CONVERTER 


is better than ever 


Naw CONSTRUCTION features now make the 
Honeywell Differential Converter, more than 
ever, the standard of performance for remote 
measurements of flow and differential pressure. 


It’s more accurate than ever . . . has improved 
linearity of response. It’s more stable, with a 
larger dashpot and heavier oil to smooth out 
spurious line fluctuations. And it’s even more 
rugged . . . can take overloads of many times 
normal pressure without damage to the dia- 
phragm or impairment of precision. 


More than ten thousand Honeywell Differential 
Converters have been installed on an ever 
broadening variety of applications . . . on pipe- 
lines, in conjunction with graphic instrumenta- 


H 
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tion, and in scores of other uses which need 
accurate, flexible remote transmission of meas- 
urements. 


You can see what’s behind this industry-wide 
acceptance, by checking the Differential Con- 
verter’s outstanding features described on the 
opposite page. You can find out even more by 
testing it yourself, under any operating condi- 
tions your plant may present. And for a per- 
sonal discussion of your individual process 
requirements, call your locai Honeywell sales 
engineer . . . he’s as near as your phone. 


’ MINNEAPOLIS-HONEYWELL REGULATOR CoO., 


Industrial Division,Wayne and Windrim Aves., 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Bulletin 2290, “Honeywell Differential Converters.” 


MINNEAPOLIS 


Honeywell 
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INTERPROVINCIAL PIPE LINE CO. 
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SCRAPERS 
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GRAPHICAL PRESENTATION of wax removal by scrapers from 


Interprovincial Pipe Line, 1950-1953 period. 


ployees, at a cost of about $1,000,000, 
exclusive of landscaping and equip- 
ment. 


Maintenance Adequate 

Maintenance of the Interprovincial 
line has proved to be not troublesome, 
even in the severe prairie winters. 
Patrol by aircraft every week and main- 
tenance and repair by five travelling 
gangs have been adequate. Scheduled 
preventive maintenance is expected to 
keep involuntary shutdowns to a mini- 
mum and to raise no unusual problems. 

The Trans Mountain line, in its first 
winter of operation following com- 
mencement of terminal deliveries at the 
middle of October, is expected to meet 
with some maintenance problems that 
cannot be anticipated. Six maintenance 
headquarters points have been set up, 
at intervals of 90 to 140 miles, depend- 
ing on accessibility of passable winter 
roads, which are not common in the 
Rocky Mountains. Crews are all 
equipped with a variety of four-wheel 
drive vehicles, including jeeps, power 
wagons, and 4-wheel drive trucks. Trial 
operation of snowmobiles, snow “cats” 
and muskeg “crawlers” is being car- 
ried out this winter, with the intention 
of gathering informative data on rela- 
tive efficiency. 

Three railway service units, consist- 
ing of a heavy duty flatcar and a com- 
bination sleeping-boarding car, have 
been purchased to transport heavy 
equipment when necessary. This heavy 
equipment comprises a track-type trac- 
tor and a %-yard backhoe for each 
unit, which can be carried on heavy 
duty trailers towed by trucks into por- 
tions of the line accessible by road. 
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About half the total length of the line, 
some 375 miles, can be reached by im- 
proved roads. Considering the average 
annual snowfall of 30 to 50 ft, occur- 
ring almost entirely in the parts not 
served by roads, considerable experi- 
ence in the most difficult type of winter 
maintenance should be built up by next 
spring. 

Scraper runs through the Trans 
Mountain line will also be at intervals 
of five to seven days, as it is handling 
the same type of high wax content 
crude as the Interprovincial line. 


Hydrostatics Problem Solved 
In designing the station equipment for 
the Trans Mountain line, a problem of 
hydrostatics was presented, which was 
solved by a combination of series and 
parallel arrangements of station pump- 
ing units, depending on terrain. For 
the high static head conditions to be 
encountered in the regions of steep 
gradients, at Edmonton input station, 
Blackpool and Kamloops, parallel ar- 
rangement is considered more econom- 
ical, while series arrangement has been 
provided at Edson and will be installed 
at Jasper and Gainford when those 
stations are built. 

The static lift out of Edmonton, 
when throughput reaches 120,000 bbl 
per day, will be about 45 per cent of 
the whole pumping head, while at 
Kamloops it will be 65 per cent. With 
the parallel arrangement, it is estimated 
that flows up to 75,000 bbl daily can 
be handled with a single unit. All sta- 
tions have been designed with three 
units, of which only one will be required 
for initial operation, the second coming 
in above 75,000 rate and the third be- 


ing a standby. Operating experience js, 
of course, too limited to draw any cop. 
clusions about the performance of this 
combined arrangement. 


Pressure Limiting Stations 

An interesting feature of the cop. 
struction design for Trans Mountain 
was the saving of $5,000,000 in capital 
cost by installing two pressure-limiting 
stations, one at Vavenby, a point 165 
miles west of and 2100 ft lower than 
the first peak over the Yellowhead Pass 
(elevation 3720 ft), and the other (a 
pressure relief station) at Hope, 30 
miles west of the 3760 ft Coquihalla 
Pass summit, at elevation 210 ft. The 
Vavenby station has an automatic valve 
that controls static head down-stream 
by a reduction of 650 ft to 2160 ft 
(considered a safe head) to the Thomp- 
son River crossing at Kamloops where 
elevation is only 1120 ft. The Hope sta- 
tion has a battery of relief valves that 
can spill a total of 100,000 bbl into 
tankage so that pressure in the down- 
stream section of the line between Hope 
and the Burnaby terminal at Vancouver 
may be reduced to safe limits in the 
case of accidental closing of a valve 
against the main line flow. The saving 
was effected through the reduction of 
pipe wall thickness that would have had 
to be provided otherwise to withstand 
high pressure in event of accidental 
shutoff in low sections. 


Communications and Patrols 

Communications on both the major 
pipe lines are by teletype and a combi- 
nation of fixed and mobile radio, analy- 
sis of operating conditions in both cases 
dictating against the use of a microwave 
system. On the Trans Mountain line the 
tortuous route through the mountains 
would have required too many repeater 
station towers, and the absence of roads, 
coupled with the excessive snow fall, 
would have made maintenance of serv- 
ice continuity impracticable. 

Aircraft patrol on the Interprovincial 
line has been thoroughly satisfactory, 
with two-way radio in the aircraft and 
also in each station. This enables the 
pilot to notify the nearest station with- 
out landing, in the event of any line 
trouble being noticed, and the station 
in turn can inform the Edmonton con- 
trol office by teletype. A crew is then 
dispatched from the nearest location. 

The Trans Mountain line makes use 
of teletype service leased from the rail- 
way company, connecting seven loca- 
tions, but more extensive dependence 
is on the leased telephone circuit con- 
necting 25 locations, and on the com- 
pany-owned dual-frequency radio sys- 
tem, which comprises nine fixed sta- 
tions and 25 mobile stations. The tele- 
phone system is used principally for 
dispatching and for emergency com- 
munication in the 250 miles of the 
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line that has no public telephone service 
available. 

An electronic tone-response ringing 
system, to be installed shortly, will sup- 
plement this system by permitting the 
ringing of all regularly connected in- 
struments from the dispatcher’s office 
and from Edmonton station. 

The teletype service is operating ini- 
tially on an experimental basis, so that 
results of this winter’s operation prob- 
ably will determine whether it is con- 
tinued. It is used primarily for admin- 
istrative messages and connects offices 
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Pipe gang welders 
working on better 
ground on 
Interprovincial 
loop job. 


Backhoes replace 
trenchers in the 
treacherous muskeg 
country. 


Dope gang working 
on soft ground on 
Trans Mountain near 
Entwistle. 


Close working 
quarters presented 
many problems on 
Trans Mountain. 


and stations only, but can be used in 
emergency if the telephone circuit fails. 
The fixed radio sets are designed for 
use in contacting maintenance person- 
nel and ensuring continuity of dispatch 
communication, being located at ter- 
minals, stations and maintenance head- 
quarters. Experience to date with the 
2628 ke frequency (AM) has been that 
it is effective in piercing the mountain 
terrain. The VHF channel of 165.63 
mgc (FM) is used for normal commu- 
nication with and between vehicles, 
which also carry the AM equipment. 


Efficient and economical communi- 


cation can reasonably be considered as 
one of the major technical achievements 


on both the large crude oil pipe lines, 


1953 Construction Experiences 

The summer of 1953 proved the 
truth of a lesson learned by contrac- 
tors who laid the Interprovincial pipe 
line in 1950—that prairie weather is 
unpredictable, not susceptible to long 
distance forecasting, and liable to im- 
pose high cost of construction through 
wet weather delays and the vagaries of 
a constantly shifting water table. From 
the driest spring on record, the prairie 
weather changed suddenly at the be- 
ginning of the construction period to 
the wettest summer since 1950, with the 
result that an average speed of no bet- 
ter than a mile a day was achieved 
during the entire loop job. In the moun- 
tains and the Alberta foothills, scarcely 
a day went by without some rain, caus- 
ing the muskegs and bogs to remain full 
of water for the whole construction 
period so that it was literally possible 
to “lose” a whole spread by inability to 
get from the access roads to the right- 
of-way at times. 


The Muskeg ‘Curse”’ 

Canadian muskeg, the soft, water- 
saturated, spongy, mossy soil that gives 
way under any substantial weight and 
cannot be bottomed at less than 10 to 
20 ft below the surface, was the great- 
est single headache for the contractors 
on the foothills and mountain sections 
of the Trans Mountain line in 1952 
and 1953. This type of ground is vari- 
able, sometimes consisting of open 
water dotted with islands, and more 
often an apparently solid formation in 
which the water is not visible at ground 
level. It always leaves a canal of open 
water when a ditch is cut through it, 
and all ditching in the muskeg sections 
has to be done by backhoes supported 
by extensive rip-rapping and mats. 
Even with this support, it was common 
experience to have a backhoe roll over 
and sink several feet into the muskeg. 
No solution was arrived at in stringing 
and pipe laying, except to make up sec- 
tions en solid ground and push them 
across the muskegs. 

The distance of muskeg that had to 
be crossed in this manner varied from 
a few hundred feet to a maximum of 
21,000 ft, and on the foothills section 
of the Trans Mountain line, consisting 
of about 81 miles, the proportion of 
muskeg terrain was 45 per cent. The 
Comstock-Midwestern Limited spread 
on this section met with eight solid 
miles of muskeg right at kick-off, and 
employed 120 men on rip-rapping for 
several days. Since long sections of pipe 
had to be skidded for muskeg crossings, 
this also involved the use of an exces- 
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= | 300 MILES OF 30-INCH A. O. SMITH LINE PIPE 
ats. 

on Essential additional gas volume for California, The A.O. Smith Casing Mill i ti 

ver Arizona, New Mexico and west Texas is now being pe a ode spat te ally abe <i 
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eC More than 300 miles of high-strength, 30-inch, DEPENDABILITY through RESEARCH and ENGINEERING 
em thin-wall, internally expanded line pipe were fur- 

nished by us for this project which was completed 

| to in January, 1954. 

om El Paso Natural Gas Company’s new line will carry 

of gas from the Permian Basin of southeastern New 

ion Mexico and west Texas, and from the San Juan 

ing Basin of northwestern New Mexico and south- 

of western Colorado across New Mexico and Arizona 
The to the Colorado River on the California border. 
ead The 30-inch pipe line was started during July, 
slid 1953, and will be put into service the first part of 
and 1954 .. . another pipe line conquest of rough ter- 

for rain, desert, mountains and canyons. LINE PIPE « CASING 
ee A.O. Smith Line Pipe is available in a complete Midiand 5, Texas * New Orleans 12 * New York17 « Pittaburgh 19 
1gs, range of sizes and wall thicknesses, from 8%-in. to San Francisco 4 e Seattle 1 e Tulsa 3 e Washington 6, D.C. 
eS- 36-in. diameters. International Division: Milwaukee 1 
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sive number of skids. Spread super- 
intendent Denver L. Franklin used at 
least 50,000 skids on this section, buy- 
ing them all from local sawmills, which, 
fortunately, are located at frequent in- 
tervals in this heavily timbered country. 


Muskeg Vehicle Needed 

No type of tracked vehicle such as 
the light equipment developed for use 
of oil exploration crews in muskeg re- 
gions has yet been invented for carry- 
ing the much heavier pipe line equip- 
ment. If any such type could be de- 
veloped, it would undoubtedly cut both 
construction time and cost materially. 
Meanwhile, the experience gained in 
the hardest imaginable weather and 
ground conditions of the 1953 season 
can be applied to any future pipe laying 
in that region. 

Congestion of the right-of-way is a 
persistent problem in making up extra 
sections for muskeg crossings. The 
heavy though small timber growth 
makes the cost of clearing extra right- 
of-way prohibitive, so the contractors 


resort to lining up these sections in the. 


same part of the right-of-way already 
occupied with normal line construction. 
In many places clearance for tractors 
was no more than a few inches from the 
pipe. 

Not Many Roads 

The foothills and mountains are not 
well served with roads for access to 
the right-of-way. Some hard surfaced 
highway is available, but the bulk of 
side roads are dirt, which become im- 
passable quagmires in wet weather. 
Ruts and potholes up to three or four 
feet deep make vehicle movement very 
difficult, and even jeeps could be high- 
centered very easily when trying to 
straddle the ruts. 

A large number of skids were pitched 
into the potholes in an effort to fill them 
up to ground level, as each successive 
vehicle passing over any side road 
would cut the ruts a little deeper in the 
soft ground. Time spent in getting men 
and trucks from living quarters to the 
right-of-way was a large element in this 
job. 

In the prairie region, every wet year 
raises the water table and enlarges the 
sloughs and swamps in low ground to 
several times their dry cycle area. The 
terrain, which looks fairly regular and 
level from the air, contains a large pro- 
portion of these hazards that have to be 
detoured by ordinary vehicles and pose 
a considerable problem of encroach- 
ments beyond the right-of-way. 

Conventional rotary ditchers bog 
down very easily and backhoes have to 
be run in for most of the swampy sec- 
tions. Pipe laying is complicated by the 
difficulty of getting a solid footing for 
sideboom tractors, which have a habit 
of tipping. over with the weight of the 
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Doping and lowering-in Interprovincial loop in Manitoba swamp. 


pipe as soon as they strike any soft 
ground. Tow-tractors were in common 
use on the prairie construction sections 
last summer, and pipe gang trucks al- 
most invariably carried chains on all 
rear wheels. 

All contractors operating in western 
Canada have adopted the practice of 
lowering in immediately after doping, 
in order to avoid the cost and time of 
skiding the pipe a second time. This 
method is also considered to reduce the 
risk of damage to the wrap through a 
second handling, and is favored by the 
line owners. Slack loops are left to 
settle into place over night. 


Trans Mountain Sets Trend 

Completion of Trans Mountain was 
one of the major accomplishments of 
the pipe line construction industry. 
There have been pipe lines laid over 
more river crossings, up and down 
steeper grades, around sharper side 
bends, with more mileage of rock, and 
with higher altitudes to cross, but never 
before have so many of these conditions 
and so much of each type been com- 
bined on a single job. The experience 
gained in the summer of 1952, when the 
right-of-way was cleared, showed con- 
tractors the value of heavier equipment 
in bulldozer blades than they had been 
accustomed to use. The Coquihalla 
section, laid in the summer of 1953, 
contained some of the toughest moun- 
tain terrain in pipelining history, in- 
cluding the Coquihalla jumpoff with 
its 38-deg slope and the lago jumpoff 
with a slope of 472 deg’, each for a 
distance of 1000 ft or more. Fortunate- 
ly this section of the line was not typical 
of the mountain regions, which gen- 
erally provided better footing for ve- 
hicles and machines than the foothills 
muskeg or the prairie sloughs. The 
Trans Mountain construction has set 
a pattern for laying all future Rocky 
Mountain region pipe lines. 


Specialized and streamlined pipe 
gang and firing line organization was 
conspicuous in the line-up and welding. 
On most spreads, one pipe gang truck 
was used for the stringer bead and an- 
other for the hot pass. Firing line weld- 
ers were worked in tandem, each ma- 
chine being hauled by a light tractor 
to the front of the line as the capping 
welds were completed. Welding ma- 
chines were mostly mounted on rubber- 
tired buggies rather than on skids, for 
easier hauling. Internal line-up clamps 
were used almost universally except for 
tie-ins where external clamps must be 
used. 


Short Season Is Strain 

No revolutionary types of equipment 
were developed for Canadian use, but 
all equipment was subjected to the 
strain of speeding a job through the 
short five-month Canadian construction 
season (shortened still further to four 
months in the mountains). A_ large 
amount of bending was needed in the 
mountains, averaging 65 to 70 bends 
per mile. 

Accommodation was provided in 
trailer camps operated by the contrac- 
tors in 1952, owing to scarcity of pub- 
lic accommodation in the sparsely-set- 
tled country. In 1953, as far as possible, 
the contractors had their men board 
out, even though this involved travel- 
ling as much as 30 miles to and from 
the job, as the cost of trailer camp feed- 
ing operations proved prohibitive and 
morale problems caused a great deal 
of trouble. As one spread superintend- 
ent said: “If a hand is feeding himself, 
he’ll eat anything, but if you’re feeding 
him he’s very fussy.” 


Crossings Laid in Winter 
An innovation in river crossings was 
carried out successfully on the Trans 
Mountain job, with the laying of most 
of the difficult crossings through the 
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@ Five miles west of Cushing, Okla., 1034” Republic Electric Weld Line Pipe being laid. 


3 KINDS OF 


LINE PIPE 
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REPUBLIC 


ao Sh eee : a : 
@ This 24” O.D. Electric Fusion Weld Line Pipe is going in as part of a high pressure 
natural gas pipe line near Leeds, Alabama. 
Need Big Sizes? Republic makes Expanded high pressure lines. Uniform wall thickness 
Electric Fusion Weld Line Pipe in sizes 24” to means dependability in every inch of the line. 
30” O.D. And it goes in fast. Circumference is 
always constant. Field joints line up accurately 
and quickly. The entire circumference can be 
welded at top speed. And to further speed field 
welding, uniform wall thickness provides an 
even distribution of metal all around the pipe. 


Continuous Butt Weld Pipe made by Republic 
has been a standard in the oil fields for many 
years. It comes in nominal sizes /g” to 4” GRL, is 
used for gathering lines and many other oil and 
gas handling needs. It has uniform strength and 
ductility, tight adherence of the galvanized coat- 
From 2%” to 16” O.D. you can use Republic ing, is easily threaded, readily welded and bent. 


Electric Resistance Weld Line Pipe. Its high When you need line pipe for oil and gas 
ductility assures smooth, uniform bends in the transmission, high or low pressure, remember, 
field or in the shop... without severe wrinkling. | you can get all three kinds from Republic. 
Uniform high yield strength permits building Write for literature. 


REPUBLIC STEEL 
CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Export Department: 
Chrysler Building, New York 17, N.Y. 
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Microwave transmission is only as de- 
pendable as each of its relay links. If 
one repeater station cannot operate, 
messages do not get through. 

To assure electric power for trans- 

mission, hundreds of microwave relay 
stations across the country are 
equipped with Onan Standby Electric 
Plants. When central station power is 
interrupted, the Onan plant starts 
automatically, supplies power for as 
long as the emergency lasts, then 
stops automatically. Controls are 
available to provide a time interval 
between power interruption and start- 
ing. 
Onan Standby Electric Plants have 
been proved indispensable in installa- 
tions serving oil and gas pipelines, 
utilities, railroads, TV networks, po- 
lice and other government law en- 
forcement departments. 

If you have a problem in standby 
power for microwave radio, or any 
application, write our sales engineers. 
Onan Standby Electric Plants range 
from 1,000 to 35,000 watts. 


A size and model for every standby application! 







3,500 watts A.C. 


2-cyl. air-cooled 


in Microwave Relay 
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Forging Stronger Links 





5,000 watts A.C. 


Air-cooled 
Gasoline Powered 


@ COMPACT—Toke less than one cubic 
yard of space. Easier to install. Con- 
nection box provided for quick hook-up. 


@ UNI-DUCT COOLING— Cooling air is 
drawn by vacuum through generator 
and over engine. All heated air is ex- 
pelled through one small vent which 
also discharges engine exhaust. Quiet 
operating. No liquid coolants to freeze 
or leak. 


@ BUILT FOR HEAVY DUTY—Smooth- 
running, twin-cylinder, horizontally- 
opposed, 4-cycle air-cooled engines 
deliver rated horsepower at moderate 
speed. Unusually large beoring sur- 
faces for long life. 


@ DE LUXE EQUIPMENT—Nothing extro 
to buy. Impulse-coupled, high-tension 
magneto, radio shielded. Oil-bath air 
cleaner, fuel filter, oil pressure gauge, 
fuel tank, muffler and exhaust tubing. 
All heated and moving ports safely 








enclosed. 








10,000 watts A.C. 
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D. W. ONAN & SONS INC. 
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ice last winter, when the flow and the 
water level are both at their lowest. 
Rocky Mountain streams ordinarily 
flow at rates of 12 to 15 miles per hour 
and can carry excavated material back 
into place as fast as a bulldozer can dig 
it, out. The success of the winter work 
was such, and the reduction of expense 
enough, that it will probably be re. 
peated in the case of any other line 
laid through this region. 


Future Trends 

The most noticeable trend for the 
future in Canadian pipelining appears 
to be the increasing participation of 
Canadians in the industry. Two of the 
largest American contractors have in- 
corporated Canadian subsidiaries that 
are practically all-Canadian in their 
staffing and operations. Several smaller 
contractors that had been engaged for 
many years in general construction 
work have been able to invade the pipe 
line construction business through small 
main line jobs and numerous gathering 
lines. 

The ground work has been laid for 
the growth of an indigenous Canadian 
pipelining industry through the progres- 
sive training of construction person- 
nel, just as it has been accomplished in 
the operating phase. This has been a 
very important public relations aspect 
of the acceptance of the industry and 
has built up a prospect of good rela- 
tions in the future with right-of-way 
lessors, suppliers, government officials, 
and the local residents with whom the 
construction crews board along the 
route of the line. x ek 


www 


Two Companies Will Build 
Cross-Canada Gas Line 

The cross-Canada gas pipe line 
from Alberta to the eastern area 
will be built jointly by two companies 
that have been competing for the 
right, according to announced plans 
of the Canadian government. 

Trade Minister Howe has stated 
that the two companies will have 
to merge their corporate structures 
to fit in with plans of the federal and 
Alberta governments. The companies 
are Trans-Canada Pipe Lines, Ltd., 
which wants to build an all-Canadian 
line from Alberta as far east as 
Montreal, and Western Pipe Lines, 
Ltd., which would lay a line from 
Alberta east to Winnipeg then south 
to Minnesota. 

Some time ago the Alberta gov- 
ernment ruled that the two pro- 
posals should be amalgamated and 
the federal cabinet agreed. Trade 
Minister Howe's task is to bring 
about this unity of action. 

As to the route of the line, it has 
been made clear officially that a line 
from Alberta to eastern Canada has 
precedence; that such a line must 
be assured, although not necassarily 











built, before gas is exported to U.S. 





8550 University Ave. S. E. ° Minneapolis 14, Minnesota 
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d Ni A. O. Smith manufactures the most complete line of 
e NE out 0 TEN 0 Am ei - liquid meters for pipeline service—seven sizes in four 
es pressure ranges for flow rates from 1 to 2000 G.P.M. 
id To make doubly sure that these meters answer every 


H I il 4 li need encountered in pipeline service, we also offer 
L ica S ol pipe nes are now the most complete line of functional accessories. For 
full information, see nearest representative or write 
S, @ d 6 ki 
im 
* | equipped with SMITH- 


A. O. Smith Corporation, Meter Division, 5715 
SMITHway St., Los Angeles 22, Calif. 
: | way Petroleum M = 
: | way Petroleum Meters. AO. 
Th : * e,°@ 
: at's certainly positive 


- FACTORIES: 5715 SMITHWAY ST., LOS ANGELES 22, CALIF., P.O. BOX 500, SUCCASUNNA, W.! 
ist Offices: Atlanta, Chicago 7, Houston 20, Los Angeles 22, New 


ily r 0 of of r ef e r a n C pe f York 17 * Canada: Toronto 12, Vancouver 1 + International 
9. e Division — Milwaukee 1, Wisconsin 
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Construction Report 





BACKHOE, below, scratching away at tough 
malpais rock in Arizona. Ditch is shot 


excavation on trench is begun. 


before 







DESOLATE, above, 
rounds pipeliners laying 30-in. line on El Paso 
project between Ashfork and Williams, Arizona. 


P 665.05 


Arizona countryside | sur- 


"Backhoe Alley’ Is Rough Digging Country 


A 164-mile section of El Paso Nat- 
ural Gas Company’s new 30-in. line 
between Kingman and Flagstaff, Ari- 
zona, is becoming known as “backhoe 
alley”, with eight backhoes forming 
the backbone of excavating operations 
for the new gas line construction. 
Rocky soil, too tough for trenchers, is 
drilled, blasted, and then handled by 
the capable backhoes. 

Scene of the big backhoe operation 
is part of El Paso’s new 30-in. line 
from the Permian Basin to Toprock, 
Arizona, that parallels U. S. Highway 
66 between Flagstaff and Kingman. 

Western Pipeline Constructors, Inc., 
of Austin, Texas, is contractor for the 
164-mile section. Construction started 
in August on the 73-mile section be- 
tween Ashfork and a point 25 miles 
east of Flagstaff. Elevation in this area 
is approximately 7000 ft. The spread 
will move to Kingman after complet- 
ing the Flagstaff-Kingman section, and 
work eastward to Ashfork, a distance 
of 93 miles and complete the entire 
project some time during March, 1954. 


D-30 


Much of the soil encountered in the 
Ashfork-Flagstaff section is tough mal- 
pais rock, which requires blasting. 
Fourteen heavy duty portable air com- 
pressors, each supplying power for two 
drills, follow two trenching machines. 
The eight backhoes handle the shot 
rock and sections that do not require 
blasting, but are too tough for the 
trenching machines. 

The pipe is gauge .329, and is tested 
to 900 psi and weighs 90 lb per linear 
ft. The pipe is being laid in this rugged 
northern Arizona section in a 60-ft 
right of way paralleling a smaller gas 
line that originates in the Farmington, 
New Mexico, field and which was con- 
structed during 1951. 

The trenchers excavate a trench 44- 
in. wide by 60-in. deep in caliche over- 
burden. The two used on the job exca- 
vate an average 6000 ft of trench per 
10-hour shift. 

The backhoes used on the spread 
also average 6000 ft of trench of the 
same dimensions per 12-hour shift, op- 
erating in overburden consisting of ca- 


liche and broken malpais rock. A %- 
yd clamshell is used to complete the 
clean-up operation. 

Where the tough rock is endc6un- 
tered, 2-in. blast holes are drilled 72- 
ft deep. The holes are drilled at a rate 
of 12 holes per drill hour, or a total of 
48 holes per hour for the double set of 
four drills. There are 14 compressors 
in use on this job. A caterpillar tractor 
is used to support four pneumatic 
drills and tow two air compressors 
used in blasting the pipe line trench. 

Dunn Brothers, of Dallas, Texas, 
are stringing the pipe, which is in 
lengths up to 40 ft. A caterpillar trac- 
tor equipped with a pipelayer unloads 
pipe from trucks and places it into the 
pipe line stringing operation at the rate 
of slightly more than | mile per 10- 
hour day. Pipe is welded at a similar 
rate per day, and is held in place for 
the welding operation by tractors 
equipped with pipelayers. A six inch 
layer of padding is backfielled on the 
30-in. line by using a tractor equipped 
with a bulldozer. k** 
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Like the ’Gator’s tough skin 
that shields < 


what’s within... 





Sur- 
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th ; . ro ‘ . . 

: more than 100,000 miles of oil and gas pipelines! _stallation of mill-wrapped pipe. 
-_ : ; ; 
4. Peo wet a oe oem yo ee There are important economic advantages, 
ate stos Felt resists rot and decay, stands upN_~— too! In addition to reducing maintenance ex- 
| of both acid and alkali soils. It has the thickness pense Johns-Manville Asbestos Felt adds many 
of and toughness needed to shield pipeline enamels years of life to the pipeline. For further eee 
ors ° . . : 
coos from earth load and soil stresses. And it permits information and a sample E \ 
tic the protective enamel coating to properly func-  o¢ J ches Diels Adiintes POE: : 
ors tion against corrosion. Pipeline Felt, mail the cou- c ' 
i Johns-Manville Asbestos Felt is flexible; wraps _ pon below. 

Mo 
a 
ads J 4 * i | / ee 86}! ae 
the =~ Johns- Manville 
ate oO ns a nvi € | Box 60, New York 16, N. Y. ! 
fi 169 | Please send me a copy of the sample folder on 
- A Johns-Manville Asbestos Pipeline Felt, PP-22A. 

or 
ors te 
ne PIPELINE FELT |... 
< ; Address 
de eterna eae “ sr commmerere 

* ee : es City Zone—___State 
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Johns-Manville Asbestos Pipeline Felt —the only 
type of wrapper that has survived more than 50 
years of service in all types of soil—now protects 











Johns-Manville 
Asbestos Felts shield 


oil and gas pipelines 


easily without cracking. It guards enamel from 
impact damage both during installation of field- 
wrapped pipe, and during transportation and in- 
































































CONSUMER demands for petro. 
leum products in the thickly populated 
and highly industrialized areas of 
Pennsylvania and New York, coupled 
with problems of inadequate transpor- 
tation provided by other facilities re. 
sulted in construction of Buckeye Pipe 
Line Company’s new 368-mile prod- 
ucts pipe line system recently opened, 

The new line answered the problems 
of shippers and consumers alike. Eff- 
cient and economical, it can be oper- 
ated year-around, without a heavy cap- 
ital outlay, compared to other trans- 
portation that is of seasonal nature and 
needs a heavy investment in terminal 
storage. 

Products shipped via the new line 
originate at refineries in the Linden, 
New Jersey, area and from deep water 
tanker terminals nearby. Additional 
deliveries will be available with com- Ta 


*Eastern Editor. 








Crossing barge canal in New York state at head of Lake Onendaga. EXCLUSIVE pletior 
ing pr 
Afte 
analys 
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Buckeye Eastern Products Line Completed | 
study 

vey m 
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New 368-mile, $24,000,000 line to ease products 
transportation shortage for East Coast markets 


EUGENE B. BRIEN* 
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MAP OF Buckeye Pipe Line Company's new VERTICAL TURBINE booster pump used on tanks to Class! 
368-mile Eastern products system. move products through manifold. 
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can be increased finally to 188,000 bb! 


TO- Going north out of Macungie, the 
ted line changes to 14-in. and terminate: 
of at Auburn, New York, 189 miles away 
led An 8-in., 8-mile spur runs from thi 
or- line near Guthsville, Pennsylvania, t 
re- Allentown. Capacity of the |4-in. line 
ipe is 92,400 bbl daily between Macungie 
od- and Nicholson station, and 80,300 bb! 
ed. per day between Nicholson and Au 
Ms burn. Ultimate capacity of the entire 
‘ffi- 14-in. line is 102,700 bbl daily. 
er- Two 10-in lines extend from the Au 
ap- burn station, one to Syracuse, 27 miles 
ns- away, and the other to Caledonia, 69 
and miles in length. Capacity of the short 
nal line is 86,400 bbl daily, and the Cale 
donia lateral will handle 72,000 bbl 
ine per day eventually, but now limited to 
len, 48,000 bbl daily. 
ter Construction of the line took two 
nal - years, with the 16-in. line completed 
m- Tank farm control panel. Gate valve contols at bottom, telemeter gages above. in 1952 and the remaining lines in 


pletion of the Harbor Pipe Line bring- 
ing products from Philadelphia area. 

After a careful and intensive market 
analysis and economic study, the de- 
sign and route of the new line was 
decided upon. Planning for the 368- 
mile route, with an initial capacity of 
100,000 bbl per day, began with a 
study of topographic and aerial sur- 
vey maps. Terrain, location of existing 


shipper terminals, and construction 
problems dictated the route planning. 

The route traverses some 1742 dif- 
ferent plots of land, and crosses 504 
roads, 58 railroads, 11 rivers, and 9 
canals. 

Between Linden, the originating ter- 
minal, and Macungie, Pennsylvania, 
there are 75 miles of 16-in. line, with 
a daily capacity of 106,000 bbl that 


1953. Delays were caused by govern 
ment material allocations spread over 
a two-year period, weather, late arrival 
of critical material, and other causes 
The line was completed, however: 
within one month of the scheduled 
date. 


Pump Stations 
Five stations located strategically on 
the line provide the power to move the 
products at about four miles per hour 








H & M PIPE CUTTING AND 
BEVELING MACHINES NOW 
40% LIGHTER: 


HERE 1S THE AMAZING STORY... 


A completely new manufacturing process has made it possible to drastically 
reduce the weight of the renowned H & M Pipe Cutting and Beveling 
Machine. The search for a light, tough metal was started many months 
ago in an attempt to make the H & M line the lightest in its class without 
destroying any of its famous accuracy, long life, or economy. After months 
of searching, a satisfactory process was finally encountered. The H & M 
test model was rigged to an electric motor and the torch arm dutomatically 
sent around the pipe over 25,000 times. During the test, sand and other 
abrasive materials were blown into the highly machined gears, and the 
machine exposed to a multitude of simulated weather conditions. A 
micrometer check following this torturous test showed NO WEAR ON 
THE GEARS. 

Here are the amazing new weights of the H & M Pipe Cutting and Beveling 
Machine: #3 machine — 14” to 20” pipe formerly 8914 Ibs now 53 I|bs.; 
#4 machine — 22” to 26” pipe formerly 123 lbs. now 66 Ibs.; #5 machine 
— 28” to 36” pipe formerly 155 lbs. now 95 Ibs. (all weights are approx- 
imate). ~~. 






























THEH&M... a 
lightest in its HM PIPE BEVELING MACHINE co 
Class! og 3 





311 EAST THIRD, TULSA, OKLA. 
PHONE 3-0241 





U. S. Trademark Reg. 
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at the 100,000 bbl per day rate. Lehighton station has three and 
Biggest of the five is Linden station, Nicholson station has two 700-hp elec- 
which has three centrifugal pump units tric driven centrifugal pumps. One 


driven by 800-hp electric motors. Fu- unit will be added at Nicholson in the 

ture expansion will add two additional future. 

units. Supplementing the main units at Auburn station is equipped with five 

Linden are two 200-hp vertical turbine piston-type pumps, driven by 215-hp 

booster pumps, used to provide con- diesel engines. Future plans call for 

stant suction pressure. an all-electric, centrifugal pump unit 
At Macungie station, three centri- plant. 

fugal pump units powered by 800-hp 

electric motors are also in use, with Tank Storage 

provision made for one future addi- Along the system, 31 working tanks 

tional unit. Two 150-hp vertical boos- are located at the five stations, with 

ters are used to maintain suction pres- floating roof tanks used for gasoline 

sure. and gas-type tanks for other products. 


You 4227 







FOR THE FAST, 
EASY AND 
ECONOMICAL 
COATING OF FIELD 
JOINTS, GAS SERVICE 
FITTINGS AND 
MECHANICAL 
COUPLINGS 






PROTECTO WRAP is a hot applied protective 
coating in roll form for field joints on mill or 
yardcoated pipe, fittings, couplings and other 
metal surfaces exposed to above and below ground 
corrosion. 

PROTECTO WRAP consists of a plasticized 
coal tar or asphalt enamel, of the types used for 
pipeline coating, saturated into a glass fabric that 
acts as a carrier and reinforcement for the enamel. 
PROTECTO WRAP is interwoven with a paper 
separator that insures even distribution of the 
coating as well as easy unwinding, regardless of 
temperature. The material is used to coat mteal 
surfaces where the quality of hot applied rein- 
forced bituminous coating is desired. 

PROTECTO WRAP is available in 2, 4 and 6 
inch widths, fifty feet in length; and in 18 and 
24 inch widths, 30 feet in length. 

Our sales representatives are available to demon- 
strate this material and method. Address your 


orders or inquiries to our nearest sales office or to 
P. O. Box 82, Englewood, Colorado. 


1406 JEFFERSON AVENUE, HOUSTON, TEXAS 
212 PRUDENTIAL BUILDING, PASADENA, CALIFORNIA 
822 THOMPSON BUILDING, TULSA, OKLAHOMA 
P. O. BOX 33, KENILWORTH, NEW JERSEY 

ROOM 800, 20 E. JACKSON BLVD., CHICAGO, 


PROTECTO WRAP COMPANY 
ENGLEWOOD, COLORADO 


GAA, COOLLEL 


ILLINOIS 


iphone: LRM Lis ae 
eS i i aes 











eg ee ae it ie eae 


AMES 
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Two sizes of tanks are provided, 54. 
000 and 80,000 bbl. 

Each of the tanks has a vertical tur. 
bine suction pump ranging from 25 to 
50 hp, used to boost the product 
through tank lines and station mani- 
folding to the main station pumps. All 
tankage is also equipped with sump 
pumps so that it may be completely 
emptied. 


Operations 

Operation of the system is semi- 
automatic and controlled from a cen- 
tral control desk, where remote read- 
ings are made of pressures, tempera- 
tures, flow rates, and tanks are gaged 
by telemetering. Safety precautions 
have been built into the equipment, 
including sound alarms on abnormal 
operating conditions and automatic 
shutdown in case of emergency. Loss 
of pressure or overpressure, motor or 
pump failure, extreme temperatures 
will start the shut-down process. 

Switch gear stations are provided 
with automatic CO, devices and fixed 
foam nozzles are provided at each 
tank as precautions against fire. 

Fourteen companies will use the 
system, which is operating as a com- 
mon carrier, and they will tender some 
25 individual products, mainly gaso- 
line, kerosine, diesel fuel, and heating 
oil. Each product is batched separ- 
ately. Strainers and separators at each 
station and terminal remove sediment 
and keep products clean. An oil sol- 
uble inhibitor is injected into all gaso- 
line tenders as protection against in- 
ternal corrosion. 

Dispatching operations are central- 
ized at Macungie, from where all sta- 
tions and terminals are kept in con- 
stant communication via teletype com- 
munications. All batches are continv- 
ously traced on a master dispatching 
board. eet 





Diesel-Powered Tows Grow 
In Size and Importance 


Longest luxury liner on the high 
seas is dwarfed by the great, inte- 
grated tows, many of them carry- 
ing petroleum, which operate on 
America’s 28,383 miles of inland 
waterways. Diesel-powered tows, 
some of them measuring 1170 ft 
long at the water line (in compari- 
son with the Queen Elizabeth's 
987.4 ft), are operating on the 
Mississippi and Ohio Rivers and the 
Illinois Waterway. Some tows of 
eight tank barges have a cargo ca- 
pacity of nine million gallons of oil. 
The railroad tank car has a capacity 
of 8500 gal, and the average tank 
truck's capacity is 5200 gal. Oil 
men use all of these transportation 
methods, plus pipe lines and ocean 
tankers, to speed oil and its prod- 
ucts to American consumers. 
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All The Baldwin SR-4 Load ® 
ump Sensitive Unit Type T— waa 
ete] 20,000 Pounds. This newly 
y designed cell, of monel 
metal construction, stands 
the rough treatment and i N i N D U & T RY 
corrosive atmospheres of 
the oil fields. 
emi- 
cen- F 
read- Fe 
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rmal 
= THE SCHLUMBERGER PROBLEM: 


thn The Schlumberger Well Surveying Corporation of Houston, Texas, 

’ required a means of observing cable tension during the tests they conduct 
‘ided in oil well drilling operations. Equipment was subject to extremely 
fixed rough treatment and highly corrosive conditions. 








each 

‘ THE BALDWIN SOLUTION: - 

the 
ward Specially designed Baldwin SR-4 Tension Links, hung between the 
some ; “sci 
sal top sheave and the derrick cap, measure the tension in the cable support- 
ating ing the survey equipment being used in the hole. Baldwin SR-4 devices 
spar- . Operate on the principle of the famous SR-4 bonded wire strain gage. 

h 

vat | SCHLUMBERGER BENEFITS: 

sol- 1. When lowering equipment, suddenly decreased tension indicates a 
_— hang-up of equipment in the hole. Saves time—insures accurate 
dine records. 
itral- 2. While in the hole, a continuous rough indication of cable and tool 
| sta- weight gives the operator an additional protective check for smooth- 
con- ness of his survey operation. 
— 3. When pulling equipment up, suddenly increased tension indicates 
hing equipment caught in the hole, allowing correction to avoid cable 


at breakage and losing or damaging expensive instruments. Saves 
time—saves money. 














a 4. In field use, corrosive conditions and rough treatment are easily 
- withstood by this Baldwin SR-4 unit. Avoids costly down time. 
yh Baldwin SR-4 devices have uses unlimited in industry—measuring 
e- load, fluid pressure, or torque economically, speedily, and accurately. 
Y For the latest technical information please write to Department 3330, 
4 Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 
'S, 
: neous GONDES 
Mi HUNDENES 
TESTING 
- HEADQUARTERS 
a- 
il. 
ty 
nk l 
: BALDWIN-LIMA-HAMILTON 
on \ 
: B J Philadelphia 42, Pa. Offices in Principal Cities . 
i 
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Close-up of two types of adapter tips in. 
stalled on standard hoppers. Original tip 
shown with each. 











Two tvp’s «f bo ppers in common use fitted 


with adapter tips. 





ADAPTATION OF SEMI-AUTOMATIC 
WELDER TO MAGNETIC FLUX 


AN extremely simple, inexpensive 


nozzle adapter for the conventional . 


semi-automatic or “squirt” welder gives 
promise of a new and considerably 
wider use for this machine. The device 
makes possible the deposit of various 
alloys at speeds far higher than can be 
obtained by ordinary manual welding, 
even exceeds the deposition rate 
achieved by the full automatic electric 
welding head. In essence the process 
utilizes the magnetic field created by 
the passage of the electric current 
through the bare electrode, plus a mag- 
netic alloy flux that coats the wire 
immediately ahead of the welding arc. 
The operating cycle is completed by 
the use of permanent magnets in the 
nozzle adapter that act as a dam to the 
flow of flux whenever the arc is broken. 

The whole process is merely a com- 
bination of two accepted and proved 
welding methods — the squirt welder, 
which uses a granular non-magnetic 


*Automatic welding specialist, Stoody Com- 
pany, Whittier, California. 
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R. A. HAND* 


flux to produce the common submerged 
melt deposit, and the magnetic flux 
method of automatic welding as per- 
fected by Brown Boveri in Switzer- 
land some years ago. The squirt welder, 
employing the hidden arc beneath a 
simple fiux, is in everyday use and is 
familiar of course to all those interested 
in welding. 

The Brown Boveri method is less 
widely recognized. Basically it depends 
upon use of the magnetic field sur- 
rounding the welding electrode in con- 
junction with a granular magnetic me- 
tallic flux. In this machine the flux in 
the standard hopper is fed by gravity 
to a cup around the contact jaws. Thus, 
when the arc is established the mag- 
netic lines of force cause the flux to 
adhere to the wire, producing what is 
to all intents and purposes a coated 
electrode. The amount of flux applied 
to the wire is governed by the size of 
the orifice in the cup. In the Brown 
Boveri equipment an electrode-mag- 


netic coil in the cup acts as a dam when 
welding is interrupted. This general 
process was covered by European pat- 
ents some eight years ago and has been 
used since then for mild steel fabrica- 
tion much as the submerged melt proc- 
ess has been employed. 

Some time ago Stoody Company 
became interested in magnetic flux as a 
possible method of applying alloy ma- 
terials through semi-automatic welders, 
the use of which is limited to small 
diameter wires, generally 5/64 in. and 
3/32 in., sizes too small to be fabricated 
into tubular wires such as provided for 
application through the full automatic 
head. 


As applied to build-up and hard- 
facing, the magnetic process provides 
high deposition rates (8 to 20 lb of de- 
posited metal per hour, using 5/64 in. 
or 3/32 in. wires); deposition rate will 
depend upon amperage. Deposits are 
sound, with the consistency and uni- 
formity characteristic of the automatic 
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Cross section through adapter nozzle. 


welding method. Time lost in chang- 
ing electrodes is eliminated and there 
is of course no stub-end loss. 

By comparison with the semi-auto- 
matic hard-facing method utilizing an 
alloy submerged melt flux, the magnetic 
process eliminates considerable waste, 
since all the flux applied to the wire 
is consumed. This feature also makes 
unnecessary flux recovery equipment 
and screening for re-use. An important 
consideration is the fact that with the 
magnetic process the welder is using 
an open arc, which allows him to see 
the actual welding at all times, gives 
him better control of the deposit, and 
permits the hard-facing of irregularly 
shaped parts. Although the conven- 
tional hopper is of small size for ease 
of handling, it is necessary to refill 
it only infrequently, since the ratio of 
deposited metal to flux used is approxi- 
mately equal. Another feature is that 
no flux dams, jigs, or fixtures are 
needed. 

Squirt welders now in common use 
may all be readily adapted to operate 
with magnetic alloy flux. The photo- 
graphs and sketch show how the adap- 
tation is made. The adapter tip con- 
taining the permanent magnets re- 
places the standard tip, centers the 
wire to assure a concentric flux coating 
and governs the amount of flux applied 
to the wire. 

A series of magnetic flux materials 
designed for both build-up and the ap- 
plication of hard-facing overlays has 
been developed and will soon be 
available. xe 
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DB WARNER LEWIS COMPANY 





EXCEL-GQ Combination 
SEPARATOR — FILTER — AIR ELIMINATOR 


. . . for removal of bulk quantities of water, pipe 
scale, and rouge from products Pipelines... . . 
These HPQ-1000 SC Separators are in use at Plantation Pipe 





Line Company’s Baton Rouge Pumping Station. Today, more Write for 
and more Products Pipe Line Companies are using EXCEL-SO Bulletin 

Units to remove water and dirt from products streams either 

as primary coalescers or as first-stage units in connection FEQ-51 








with desiccant dehydration. 














aR - Gas - ammonia / COMPressor operators 


DID YOU KNOW... | 








INSTALLATION OF VOSS VALVES 
WILL DO THE JOB! 





if you want peak performance . . . increased efficiency la» 
. greater output . . . lower power costs with utmost safety, (a ) 
investigate the advantages of VOSS VALVES for your machines. V.seY 


< 4 
VOSS VALVES provide. . . Quiet, vibration-free operation ° 
20 to 60% more valve area * less power consumption ° Upp 
low pressure loss * normal discharge temperature * ae 
lower operating costs * utmost safety. 





To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your machine. Our detailed proposal will be sent without obligation. 





J.H.H. VOSS CO. 


INCORPORATED 





ALVES 


REG. U.S. PAT. OFF. 


783-A East 144th Street, New York 54, N. Y. 
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NO OUTSIDE POWER IS NEEDED—panel above 
provides control for station auxiliaries. Auxil- 
iary generator, driven by the turbine, pro- 
vides all a-c power while turbine is operating. 





4 os peta 


aso Natural Gas Co. 





“ee ': 


MAIN GAS PIPING is simplified by use of gas turbine-driven centrifugal com- 
pressors. The suction and discharge valves, purging and pressurizing valves 
are all controlled automatically on start. The G-E gas turbine is automat 
cally loaded, and the station discharge pressure is maintained automatically. 











. —-. es ae pee : : oe Bees ae : 


HIGHER EFFICIENCY—regenerators “recapture” waste heat, enable turbines to 
pump with efficiencies comparable to other types of power plants. 


gas turbines exceeds expectations 








Records of first 15 combustion gas turbines used for pipeline 
pumping show they start fast, save fuel, simplify operation 


So far, El Paso Natural Gas Company has put 15 4. Personnel training system is highly satisfactory. 

General Electric combustion gas turbines into opera- Key El Paso personnel were sent to the G-E gas 

tion on their cross-country gas line. Performance has turbine plant for intensified training. They in turn 

been carefully watched. El Paso has found: trained regular operating staffs. All new positions 
Stations start in 19 minutes—automatically. Sta- have been filled by company personnel. 


tion batteries and pipeline pressures do it all. G-E system engineers will be working closely with 


Five-man crews can operate stations. The simple El Paso engineers during installation of the 13 com- 
construction of the turbines means reliable per- bustion gas turbines still to go on the line. Your G-E 
formance, easy operation, less maintenance. Apparatus Sales Representative can tell you more 
Operation proves turbine flexibility. During nine about their services—and about the G-E gas turbine. 
months of operation under fluctuating conditions, Ask him also, to arrange for a showing of the new full- 
the turbine at Cornudas Station performed with color film, ‘“The El Paso Story,” or write to General 
even greater flexibility than had been predicted. Electric Company, Schenectady 5, New York. = «1-1 


Combustion Gas Turbines for the Gas Pipeline Industry—Backed by 45 years of Turbine Leadership 


GENERAL @@ ELECTRIC 








JACK BEAMAN (closest to camera in left photo), H. C. Price Kentucky. Six sideboom tractors, right photo, prepared to lower 
Company foreman, supervises boring of a road crossing on the _ in a section of 30-in. pipe at a crossing on Green River in eastern 
Gulf Interstate Gas Company main line not far from Columbia, Kentucky. Huge river clamps weigh 3750 lb per set. 


Pipe Line Pictorial 


Gulf Interstate 
Line Construction 


JOHN HAMILTON, Price cleanup foreman, stands 
near top of embankment at Big Black River a few 
miles from Kosciusko, Mississippi. Nearly 9000 sacks 
were used to protect four 12-in. Southern Natural Gas 
Company lines against washout. 


PAIR OF giant ditching machines carve out a trench for 30-in. 20-in. pipe is ready for a shove through swamps of southern Lou- 
Gulf Interstate Gas Company pipe line being laid in Kentucky _ isiana where United Gas Pipe Line Company is laying a line from 
and Tennessee. Coated with somastic and hevicote, this section of | Lirette to Harvey. 













HOT CAUSTIC DIP removes all cutting oil and grease. 
Pipe is then rinsed in clear, hot water and dried in warm- 
ing room. Throughout Hill, Hubbell process, pipe is kept 
at 80-90° to prevent moisture condensation. 












ROTO GRIT BLAST removes all mill scale and rust, 
cleans pipe to bare, bright metal, provides a slight “tooth” 
to hold coatings in positive bond. Priming coat is applied 
immediately after Roto Grit Blast. 








ands 
few 
acks 
Gas 
SECRET of Hill, Hubbell superiority is applying enamel ELECTRONIC holiday detectors inspect every length of 
Lou in multiple 1%" coats instead of one thick coat—pipe pro- pipe before it leaves a Hill, Hubbell plant—further insur- 
Tom tection insurance that pays off in the field. Then pipe is ance that coatings have dielectric strength to resist elec- 
tightly wrapped under even tension by special machines. trochemical corrosion underground. 
















THREE HILL, HUBBELL PLANTS TO SERVE YOU: 
GIRARD, OHIO LORAIN, OHIO HAMMOND, IND. 
_, 


in the Youngstown —<— Chicago Switching Zone 
Switching Zone (in transit privileges) 
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3 Pj ; : “6 . ‘ 
: ‘Pe Protectio n 
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ww No Quarter Centy ry 
Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio ee 
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Pipe Line Procedures 




































Berg a. * 


THIS NEW TURNING and positioning rig, developed in Northern Natural’s South 
Omaha meter shop is used for welding flanges on pipe primarily for meter runs. 
Using rig, a 10-in. flange can be welded on a pipe in two minutes, an operation 
that took 75 minutes before it was developed. 






























CLOSE-UP of a finished weld. 


FLANGE WELDING on the jig in progress. 
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METER RUN PRODUCTION 
INCREASED BY NEW POSITIONING JIG 


METER run production capacity of 
Northern Natural Gas Company’s 
South Omaha (Nebraska) meter shop 
has been doubled with the development 
of a turning and positioning jig by 
members of the shop staff under direc- 
tion of Anton Steinbacher, shop super- 
intendent. Using the jig, a welder and 
helper can now turn out four complete 
4-in. meter runs per day, compared to 
a two-per-day performance prior to de- 
velopment of the new device. 

The jig consists of an automatic con- 
cealed arc welding machine, a hopper 
with a hose connection that feeds the 
flux around the weld, and the positioner 
for rotating the pipe automatically. 
The jig is capable of welding flanges on 
the inside and also on the outside of 
pipe from four to ten inches in diam- 
eter. Although the flange must still be 
lined up and tacked by hand-welding 
before it is placed on the jig, the actual 
welding can be done in two minutes, 
an operation which formerly took ap- 
proximately 75 min by hand welding. 

Steinbacher got the idea for the jig 
when he visited a steel fabricating plant 
and saw a jig for welding fiat surfaced 
metal in a horizontal position. Because 
meter runs must be welded on the 
round, a jig incorporating many of the 
same principles, but completely differ- 
ent in design was developed. 

Such items as the proper heat, am- 
perage, and voltage were necessarily 
taken into consideration. The position- 
er was designed so that the pipe would 
be rotated at the correct speed in inches 
of weld per minute for proper penetra- 
tion into the metal, and the problem of 
lapping over as each cycle was com- 
pleted had to be solved. Another prob- 
lem was keeping the hot metal from 
running off the pipe during the welding 
process. This was solved by consiruct- 
ing the jig in such a manner that the 
pipe tilts at a 45 deg angle. 

The jig is still in the development 
stage and improvements are constantly 
being made. Through the use of the jig, 
stronger, smoother welds are obtained 
and shopmen have high hopes of mak- 
ing even further progress in cutting 
down production time. xe 












tv of 
iny’s 
shop 
ment 
g by 
lirec- 
uper- 
r and 
plete 
ed to 
0 de- 


- COn- 
)pper 
s the 
ioner 
cally. 
es on 
de of 
liam- 
ill be 
Iding 
ictual 
1utes, 
k ap- 
ding. 
1e jig 
plant 
faced 
cause 
1 the 
»f the 
liffer- 


, am- 
sarily 
ition- 
vould 
nches 
netra- 
2m of 
com- 
prob- 
from 
ding 
truct- 
it. the 


yment 
tantly 
1e jig, 
ained 
mak- 
itting 
* * 


1954 











Another Pipe Line Company Reports 


2 to 3 times more 
horsepower hours 


eee After installing Koppers Conformable Oil Rings 


ee 


Here’s proof that Koppers Piston Rings increase operating efficiency. 


Prior to using Koppers Conformable Oil Rings, a pipe line company reported 
average oil consumption as approximately 3500 to 4000 horsepower hours 
per gallon. Now they are getting 2 to 3 times that much. 


In addition to this large saving in oil consumption, they find they get longer 
periods of satisfactory operation between overhauls. 


As a result, this pipe line company has adopted Koppers Piston Rings as 


standard equipment on all their 122” x 13” turbo-charged engines. 

Does this suggest possible savings in your operation? Less oil consumption? 
Less down time, lower labor costs? Then investigate Koppers Porous Chrome* 
and Conformable Oil Rings. And install them next time you have a piston 
ring replacement job. 


Write for special assistance from our experienced technical staff. No obli- 
gation, of course ....and mail the coupon for special conformable ring folder. 


a »AMERICAN HAMMERED 
Industrial Piston Rings -- 





|! KOPPERS COMPANY, INC., Piston Ring Dept., 1592 Hamburg Street, Baltimore 3, Md. 
. Gentlemen: Please send me full information on your Conformable Oil Ring. 
| PU sia on esac eweneecuregennucocpenpanawesee Ges ekebeensatecasauees 

METAL PRODUCTS DIVISION © KOPPERS | 

COMPANY, INC. ® Baltimore, Maryland BC ge nas erensiisnise eilecincsepaai eens 

This Koppers Division also supplies industry with 

Fast’s Couplings, Aeromaster Fans, Koppers | Pe ne ee eee eee. Oy eee eee 

Electrostatic Precipitators and Gas Apparatus. | 

Engineered Products Sold with Service PRS ress ote a Zoue.......- State-- 

l 








Koppers Porous Chrome* 
Rings. Porous chrome sur 
face holds and distributes oil 
during break-in. Seats quick 
ly. This chrome prevents 
grit from embedding in ring 
surface. Prevents cylinde: 
wall scratching. Reduces 
wear 50%. Last 4 times 
longer than other rings. 





Koppers Conformable Ring 
maintains constant uni 
pressure for positive oil con 
trol. Conforms readily 
meet cylinder distortion be 
cause flexible cast ir 
member is pressed outward 
by abutment type spring 
which exerts uniform radial 
pressure around entire ci! 
cumference. 


*Van der Horst Process 
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TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


. 









SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 









































MOLE 


Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 

NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 
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SCRAPER TRAP at 
Somerset, Manitoba, 
showing how special 
couplings were used 
on loop tie-in of Inter- 
provincial line. Bolts 
remain to be tightened 
in this picture. 


Pipe Line Procedures 
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Interprovincial Loop Tie-in 
Time Cut to 27 Hours 


Careful planning, prefabrication of sections 


credited in fast, economic tie-in operation 


EXCLUSIVE 


CosTLy down time, calculated at 
$3000 per hour, was cut to 27 hours 
for tie-in of four sections of 24-in. loop 
on the Interprovincial Pipe Line Com- 
pany’s main line between Regina, Sas- 
katchewan and Gretna, Manitoba, last 
September. Careful planning and close 
supervision are given the credit for the 
expeditious performance. 

Anderson International Contractors, 
Ltd., of Edmonton, Alberta, contractor 
for the 135-mile loop construction, in- 
stalled the tie-ins, with a minimum 
down time of 40 minutes and maximum 
of three hours. Most of the total time 
was occupied by line drainage, some of 
which was taken by station tanks but 
most by the loop sections, which were 
previously empty and were filled by 
portable pumps. 

Preliminary work consisted of pre- 
fabricating tee sections, 16 by 16 by 24- 
in., using special manufactured cou- 
plings. The eight crossover tie-ins, all 
made at scraper traps, one at each end 
of each of the four loop sections, re- 
quired sixteen couplings, two for each 
tee section. The tee sections were made 
about 2-in. shorter than the pieces to 
be cut out of the main line, which were 
about 5 ft long. This simplified make- 
up of the flanged branch joints. 

The prefabricated sections were in- 
serted into the cut-out main line pipe 





and were clamped into place so that 
welding could be done later without 
shutting down again. Thrust screws 
were used at the ends to compress a 
Neoprene packing ring and make an 
cil-tight seal. It is claimed that pressure 
up to 3000 psi can be handled with this 
seal, and in practice, the couplings 
withstood pressure of 1050 psi for sev- 
eral days before welding could be com- 
pleted. 

Square head thrust screws were used 
on the Interprovincial job and were 
later cut off flush with the coupling 
ends for seal welding. Fillet welds were 
made with three 3/16-in. passes to com- 
plete each joint, welding downhill the 
same as in normal butt-welding. 

One special situation was met by use 
of the pilot bevel, a longer, more taper- 
ing bevel than normal bevel of pipe 
ends for welding. At one location the 
main line cut caused the ends to jump 
out of position because of a condition 
of strain. The couplings were then low- 
ered into the ditch ahead of the tee sec- 
tion, were slipped back over the pipe 
ends and the tee section lowered into 
place. Wire ropes were fastened to pro- 
jecting side screws and the coupling 
was drawn on end-wise at each end. 
The extreme taper of the pilot bevel 
permitted the Neoprene packing to be 
crowded back as the coupling was 
pulled over the tee section pipe end, so 
that the coupling would be guided into 
position more readily. xt 
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automatically transferring ‘cont 
required to prevent either one from exceeding its set limit. 
When supply is greater than demand, control is maintained 
on the demand side (discharge) . . . but when demand exceeds 
supply, control is maintained on the supply side (suction). 


The M-40 Auto-Selector has two measuring elements and con- 
trol mechanisms — also a combined air relay. It actually does 
the work of two instruments . . . with one or the other variable 
under control at all times. The transfer of control from one 
variable to the other is smooth, instantaneous, and with no 
upset. Any type of control action may be used. Any combination 
of related variables may be controlled-pressure and flow; 
temperature and level; two flows; two pressures; etc. 


0). 4510) i 


REG. U. S. PAT. OFF. 
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SINCLAIR PIPE LINE COMPANY’S new 670 mile, 22-24 
inch line from Cushing, Okla., to East Chicago is operated 
by all-Foxboro control instrumentation, based on the 
unique Auto-Selector Controller. Above: part of control 
panel at Cushing Station. 


Write for details. The Foxboro Company, 
642 Neponset Ave., Foxboro, Mass., U.S.A. 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 
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Visual Identification of Line Pipe’ 


Various types of line pipe can be easily identified by field 
man through characteristics produced during manufacture 


HANS SCHMOLDT* 


OFTEN during the course of his 
work it would be interesting or relevant 
for the engineer in the field to be able 
- to identify specific kinds of pipe as to 
their method of manufacture. Although 
it would require a complete laboratory 
examination to positively identify a 
specimen of pipe as to its specific API 
or ASTM specifications, this brief re- 
port points out the characteristics of 
the various kinds of line pipe so that 
they may be readily identified by visual 
examination when mill stenciling or 
other identification has been lost. 

A more complete study or pipe iden- 
tification should include an understand- 
ing of the various steps of mill fabrica- 
tion and a knowledge of a few simple 
and basic metallurgical tests which can 
be performed in the field. This discus- 
sion is not concerned with qualities or 
deficiencies of various kinds of pipe, 
nor their proper selection for field or 
plant use. 

Line pipe generally can be classified 
into five groups related to method of 
manufacture. Although mills attempt 
to produce the ultimate in uniformity 
and quality under a given specification, 
some processes of manufacture are 
more efficient than others and each 
kind of pipe produced has its proper 
field application. 

The five common pipe fabricating 
processes produce pipe that can be 
classified as follows: Seamless, electric 
resistance welded, electric fusion 
welded, lap welded, and butt welded. 
In general, it can be said that although 
all imperfections are not injurious, 
pipe can be identified most easily 
through defects occurring during fab- 
rication. 





Seamless Pipe 





Electric Resistance Welded Pipe (Flosh) Electric Resistance Welded Pipe (Continuous) 


a C~ ttm BA wh 





Lap Welded Pipe 1 





Seamless Pipe 

Seamless, as the cle i i ve s 

: the Class name implies, on Butt Welded Pipe (Furnoce) Butt Welded Pipe ({ Continuous). : 

has no welded seam, but is produced ~ , : ~ La | 
by spinning and pushing a heated bil- 





~--- Characteristics of various types of pipe. 
7Reprinted through courtesy of Corrosion, 
official NACE publication. 

*Huddleston Engineering Company, Bartles- 
ville, Oklahoma. 





D-46 THE PETROLEUM ENGINEER, February, 1954 













Bulldozing — Hydraulic torque converter lets Allis- 
Chalmers HD-20 take full advantage of available horse- 
power, roll bigger loads, tackle tougher dozing jobs: With 
full control at the throttle, operator can work safely and 
efficiently, regardless of terrain. 






AN ALLIS-CHALMERS REPORT 



















res” re i th 


PULLING — Hydraulic torque converter drive actually 


How hydraulic torque multiplies torque up to four and one-half times. . . de 


velops tremendous drawbar pull to start the load smooth- 
ly...and automatically accelerates to the highest speed 


converter drive improves _ oni in either high or low range 
big tractor performance — a. | 
increases job output 


With a two-range transmission and hydraulic torque con- 
verter, the Allis-Chalmers HD-20 is the only crawler trac- 
tor that is capable of exerting maximum drawbar pull 
at all times . .. under all load and terrain conditions .. . 





. Cf 





‘ without gear-shift guesswork. 
Whatever the job, the operator need merely make con- pi Se ~ 
. SIDE BOOM WORK — Torque converter drive makes 
tact with the load and then open the throttle. As the load it amazingly simple for operator to match cradling speed 
requirements change, the hydraulic torque converter auto- to cleaning-priming, doping-wrapping machines. And 


. +4: . F in soft, mucky bottom land the combination of torqu: 
matically matches the conditions with exactly the right converter drive and unusual flotation ability permits th 


combination of speed and pull. HD-20 to creep along without becoming mired down 


This eliminates most shifting ...leads to far more work 


done in a continuous work cycle . . . far longer equip- DIGGING AND LOADING — With the HD-20G. th: 
ment life. _ operator crowds surely and steadily, using only throttle 
* ° e and bucket levers. With full horsepower always avail 


able even at creeping speed, he can work effectively in 
Hydraulic torque converter drive, exclusive as standard mud, on hillsides or the edges of banks. 
equipment with Allis-Chalmers, is just one of many reasons 
why the HD-20 assures you higher output with less up- 
keep. Your nearby Allis-Chalmers dealer invites you to 


get the full story .. . and to see it in action. 










* OR 2a 


a 





WEIGHT — 41,000 LB. © 175 NET HP. AT FLYWHEEL 


LLIS-CHALMERS 


RACTOR DIVISION = MILWAUKEE 1, U.S. A, 








PR 


754 











let over a stationary piercing mandrel. 
By this process, it is theoretically pos- 
sible to manufacture a tube of uniform 
wall thickness, roundness and surface 
finish. One imperfection or a combina- 
tion of slight imperfections, however, 
produced into the pipe during fabrica- 
tion serve positively to identify seam- 
less pipe. Longitudinal spiraling inter- 
nal mandrel scores in varying degrees 
of depth and cuantity are found. An- 
other defect appears as spiraling folds, 
called “seams,” that can be found on 
either surface for any length along a 
joint of pipe. A third characteristic of 
seamless pipe may be nonuniform wa!! 


































































































Sizes 
2” to 34” 








static testing 








TYPE SBN-4 PIG 


Proper cup spacing, as shown, is required 
for traversing gate valves. 


Special Whistles, Rattlers and Radium 
Capsule Holders are available for Dis- 
placement and Batching Pigs. 








@ to separate dissimilar fluids 
@ to remove air from overbends 


@ 10 fill and empty pipelines . . 


COMPACT DESIGN — to traverse sharp 
bends. Cannot traverse conventional gate 
valves. 





TU MWillteuwen, Lic 


thickness that results when the inside 
diameter is not concentric with the out- 
side diameter. The thick portion of the 
wall will always be diametrically oppo- 
site the thin portion. 
Identifying Characteristics: 
1. Absence of a welded seam. 
2.. Longitudinal spiraling internal 
mandrel scores. 
3. Spiraling internal or 
folds (seams). 
4. Eccentricity of 1D to OD. 


external 


Electric Resistance Welded Pipe 
Electric resistance welded pipe is 
cold formed from long lengths of hot 





. as for hydro- 


TYPE LB-4 PIG 


“There is a Pig design 
for your pipe-line 
problem.” 








S CLEANS PIPE LINES ; Sr agg dll bet 
QM TULSA 9, OKLAHOMA 


REPRESENTATIVES ... HOUSTON’ e 
CASPER @ PROVO,UTAH e 
TORONTO e 


ail 


AMARILLO 
CALGARY 








PITTSBURGH @ 
LOS ANGELES e 
BUENOS AIRES ¢ 


KENILWORTH, N.J.  @ 
OAKLAND @® EDMONTON oe 
DURBAN, NATAL, SOUTH AFRICA 
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rolled sheet, called skelp, and then 
welded under pressure by heat from 
electric resistance without the addition 
of a filler metal. Two types come under 
this classification, each having its own 
characteristics. One type of resistance 
welded pipe currently made by one 
mill is formed into a tube in progres- 
sive pressing operations and welded 
instantaneously by a flash welding 
process. The principal identifying char- 
acteristic of this product is in the re- 
sulting upset weld. After welding, the 
flash is machined, leaving a_ keyed 
upset 1 /32-in. to 1/16-in. high by 1/4- 
in. to 1/2-in. wide on both internal 
and external surfaces. 

Identifying Characteristics: 

1. Uniform wall thickness. 

2. Smooth internal and external 

surfaces. 

3. Flat key upset on both weld sur- 

faces. 

The second type of resistance welded 
pipe is formed on a series of forming 
rolls and electric resistance welded un- 
der stationary rolling electrodes as the 
pipe moves down the mill. The weld 
flash thus produced is completely 
trimmed off on both surfaces while 
still hot in an attempt to produce con- 
toured surfaces flush with the contour 
of the pipe wall. Several irregularities 
are to be found in the weld zone to dis- 
tinguish this type of manufacture. 
When new, the weld zone shows a char- 
acteristic metallic blue color where it 
has been heated. A worn electrode can 
cause a path of slight feathered elec- 
trode burns in the metal along both 
sides of the weld. Also, the internal 
flash trimmer cannot be controlled as 
easily as the external trimmer and may 
leave either a slight upset band at the 
weld, or gouge a shallow undercut at 
the internal surface of the weld. 


Identifying Characteristics: 

1. Uniform wall thickness. 

2. Smooth internal and external 

surfaces. 

Slight upset or undercutting at 

internal weld surface. 

4. Electrode feather burns along 
external weld zone. 


ow) 


Electric Fusion Welded Pipe 

Although there are several types in 
this classification, all are electric 
welded with the addition of a filler 
metal. The weld can be made man- 
ually, the practice at small shops, or it 
can be made continuously with auto- 
matic equipment. The tube may be 
formed with a longitudinal weld seam, 
or it may be formed spirally. All types 
exhibit the typical weld bead of filler 
metal. 


Identifying Characteristics: 
1. Uniform wall thickness. 
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lded A section of Buckeye Pipe Line Company’s dispatching center, which controls an intricate system of crude oil 
ning lines by teletype. William Flannery, at the teletypewriter, is communicating with a station on a change in pump- 
un- ing orders. J. R. McNeff, Chief Oil Dispatcher, talks with J. D. McCullough, Supt. of Communications, right. 
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= Buckeye Pipe Line Company moves hundreds Bell System communications are an econ- 
na of thousands of barrels of crude oil and refined = omy no pipeline operator can overlook. When 
petroleum products daily in seven states. To —_ you can get Bell System reliability, why tie up 
keep lines operating smoothly, the company capital in communications equipment or set up 
relies on 3000 circuit miles of Bell System reserves for maintenance and obsolescence? 
nal Teletypewriter Service. We can furnish services to meet your exact 
oie ‘The reliability of this service has been requirements whether they are private-line tel- 
. 99.5%\” reports J. D. McCullough, Super- ephone, mobile telephone, teletypewriter or 
long intendent of Buckeye Communications. channels for remote metering and supervisory 
This remarkable record of reliability has control. 
paid big dividends. Mr. McCullough adds: 
e . 
tb “Tt has resulted in increased efficiency, con- Your Bell Telephone Company nill be glad to 
tric siderable economy, and has maintained our _— study your communications problems and needs 
filler reputation as a dependable, efficient carrier.” without charge. 
P P g 
man- 
or it | 
auto- ! 
y be : 
eam, 
types — 
filler WAIQ ! 
| 
d BELL TELEPHONE 
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2. Smooth internal and external 
surfaces. 

3. Prominent fusion weld bead 
present. 


Lap Welded Pipe 

Lap welded pipe is made by heating 
the entire skelp and then forcing it over 
a mandrel with a pair of rolls embossed 
with a herringbone or knurled pattern. 
The pressure of the welding rolls com- 
pletes a lap weld and also impresses a 
most distinctive herringbone or knurled 
pattern into the external surfaces of the 
pipe. Longitudinal scratches caused by 
the mandrel often can be found on in- 
ternal surfaces and the lapped edge 
of the weld often can be seen on either 
surface as an irregular line, especially 
after a period of use under corrosive 
attack. 


Identifying Characteristics: 


1. Prominent external herringbone 
or knurled pattern. 

Internal longitudinal scratches. 
Lapweld sometimes visible as ir- 
regular line on either surface. 


t 


~ 


Butt Welded Pipe 
Butt welded pipe has been made in 
sizes not exceeding 412-in. OD by two 
different processes, loosely called “fur- 


eooetntegrity 


nace welded” and “continuous welded.” 
In furnace welded pipe, skelp with 
square cut or slightly beveled edges is 
heated to welding temperature in a 
furnace and then drawn through a fun- 
nel shaped die or through welding rolls 
into tubular form with sufficient edge 
pressure to make a welded seam. 

Continuous welded pipe is the prod- 
uct of a more modern method of butt 
welding in that the skelp is drawn 
through a furnace from endless coils, 
the end of one coil being machine flash 
welded to the leading end of a new 
coil. The pipes produced by both 
methods are difficult to distinguish one 
from the other and either can be con- 
fused easily with seamless, unless care- 
fully inspected. 


Characteristic defects are few and 
not very pronounced when they do 
occur. Both types are smooth internally 
and externally with occasional external 
longitudinal scratches or feathered 
scratches adjacent to the weld. The 
straight weld usually can be seen down 
the length of the pipe on either surface 
varying from an almost invisible hair. 
line to a prominent V-shaped notch, 


Identifying Characteristics: 


1. Smooth internal and external 
surfaces. 
2. Longitudinal~ or feathered 


scratches adjacent to external 
weld. 

3. Visible straight line weld inter. 
nally or externally. ket 





American Welding Society will 
stage its second welding and allied 
industry exposition at the Memorial 
auditorium, Buffalo, New York, 
May 5-7. The society’s National 
Spring technical meeting will be 
held at Hotel Statler in the same 
city, May 4-7. 

Society’s first show, held in Hous- 





Welding Exposition Scheduled May 5-7 in Buffalo 


4 


ton, Texas, last year, attracted key 
executives from more than 20 indus- 
trial fields. The Buffalo exhibit will 
be almost twice as large and the at- 
tendance is expected to be more 
than three times as great. More than 
100 exhibitors are expected and 
products of more than 300 com- 
panies will be shown. 
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Ability to construct a pipe line efficiently and 
to complete it on time requires something 
more than skill. It takes a good measure of 
teamwork plus realization that everyone has 
the responsibility to perform his individual 
job with the utmost proficiency. . 


HOUSTON CONTRACTING COMPANY LID. 


General Partners: 
H. Favrot 
R. P. Gregory 


Laurence 


Associate: 
Geo. A. Peterkin 
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Genera’ Contractors 


Oil - Gas - Gasoline»- Water Pipe Lines 
2707 FERNDALE HOUSTON 6, TEXAS 
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ITH today’s longer lines, larger pipes, 

more powerful driving units, and ‘unat- 
tended stations, pipe-line installations must be 
precisely controlled. Many operators have proved 
that maximum efficiency is obtained when con- 
ditions are regulated by Taylor instruments spe- 
cifically designed for their control. 


Taylor FULSCOPE* Master Pressure 
Controller controls both suction 
and discharge pressures—which- 
ever requires regulation as loads 
vary. It directs pressure conditions 
at each pumping station regardless 
of the type of product flowing 
through the lines. Operating in con- 
junction with the FULSCOPE Speed 
Controller and Speed Transmitter, the Master Pres- 
sure Controller is ideal for both liquid and gas lines 
and with any type of driver. It can be adapted to posi- 
tion control valves and to adjust engine speed—typical 
requirements at electrically powered installations. The 
Taylor FULSCOPE Pressure Controller — because of its 
flexibility —can easily be adapted to the control of prac- 
tically any variable in pipeline operation. It is famous 
throughout industry for simplicity and dependability. 

































Whatever the control required, there is a Taylor 
instrument to provide it. Pressure, engine speed, 
flow, specific gravity, temperature—all these 
factors yield themselves to precise regulation 
with Taylor instruments. Call your Taylor Field 
Engineer, or write Taylor Instrument Com- 
panies, Rochester, N. Y., or Toronto, Canada. 


Taylor Pneumatic Speed Transmitter offers 
an accurate and efficient method of meas- 
urement and pneumatic transmission for 
the control of speed on compressors, 
pumps, or engines... or on applications 
where the process variable is equipment 
speed. Convenient Direct Speed Readings 
are recorded on a squareroot chart or 
scale. Direct-Set Speed Feature: The en- 
gine speed can be easily and quickly varied manually, 
by turning a knob on the receiver controller, or auto- 
matically by the Master Pressure Controller. High 
Accuracy: Output air pressure is proportional to the 
square of measured speed accurate to 0.03 psi. Great 
Flexibility: Only top speed needs to be determined. 
Selection of fly-weight speed 600 to 1500 rpm. Output 
air pressure of unit from zero to top speed produces 
an Output air pressure of 3 to 15 psi. 











FOR MORE COMPLETE OPERATION 


Flow control is available for station automatic start-up or shut- 
down and can be used as an override control in conjunction 
with the Master Pressure Controller. ... Specific gravity meas- 
urement is used to detect changes of fluid composition in the 
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pipe lines. The signal received can be employed automatically 
to adjust station operating pressure or flow. . . . Temperature 
control is available for cooling water, lubricating oil, or safety 
shutdown. Write for more details. 


Instruments for indicating, recording and controlling temperature, 
pressure, flow, liquid level, speed, density, load and humidity. 


“Taylor Instruments 
MEAN 


ACCURACY FIRST 














IN HOME AND 


INDUSTRY 
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More than 101,000,000 SQ. Ft. of Steel Pipe 
Protected by SOMASTIC” Pipe Coating! 


SOMASTIC 
ATER GtPe 


ngusesseessorerocacoooesesoooooosrorenn 


: PERFORMANCE PROOF AVAILABLE! 
Read these typical highlights... 


Examination of longest and oldest continuous mastic application to a product 
pipe line in the Mid-Continent area. . - after 9 years of service. (Extracted from 
“Examination of 335 Miles of Asphalt Mastic Coated Pipe,” by Donald E. 
1953 Corrosion, publication of the National 
Association of Corrosion Engineers.) 


Miltner, published in July, 


coating were: 


continuity survey. 
failures. 


the gross structure. 
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SOMASTIC Pipe Coating is manufactured 
and applied in the 11 Western States 
and All Foreign Locations by... 


“The 335 miles of 6% inch OD pipe 
line extends from Topeka, Kansas, 
to Sioux Falls, South Dakota. A 
lightweight pipe of 14.96 pounds 
per foot was used in this construc- 
tion because the line was to be 
coated in its entirety and in addi- 
tion maintained under cathodic pro- 
tection. This weight of pipe was 
selected to allow an adequate fac- __ tion. 
tor of safety for the normal range 
of operating pressures and yet 
provide for maximum econo 
overall investment costs. Five 
cathodic protection rectifier units 
were installed soon after construc- 
tion of the line was completed. 


“The three principal methods 
used to examine the nine ye 


my in 


ar old 


1. Amodified Pearson coating dis- 


2. Inspection of a representative 
number of indicated coating 


3. Coating conductance measure- 
ments on isolated sections of 


SUMALTIC 
CUATER O10 


SUMASTIC 
te re 





First choice for permanence under really 


- eeeeipsesee a eeenenneeTeseTeNelErlorle"" 


Results. ‘‘This survey indicates that 
the inspection made of the coating 
during manufacture and construc- 
tion of the line was of a high order. 


“The rate of discontinuities was 
found to be one per four miles of 
pipe line. This exceedingly low rate 
substantiates the high quality of 
the coating found in the examina- 


“The coating was almost com- 
pletely unaffected by soil stress 
with the whitewash largely intact. 


“The low discontinuity rate per 
mile and small area of affected 
coating shows that moderate pro- 
tective voltages have not affected 
the sound coating for at least nine 
years. 


“The total area of coating ad- 

versely affected from any cause 
whatsoever was approximately 50 
square feet in over 3 million square 
feet of pipe coating.” 
Conclusion (ours!) 50 square feet 
of coating adversely affected out 
of 3 million square feet after nine 
years is a remarkable record! 
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PIPE LININGS, Inc. 


2414 East 223rd St., Wilmington, Calif. 


tough corrosive conditions 


When you buy pi i 
pipe to 

really tough ‘amie ome yo 

dence is of the utmost importance, 


wi bens one hg oy Pipe will give you 
ha : e pipe coating iden- 
joni hy, ss Sentcanaen 
-, 18 a dense mixture - 
ae... as a pone a Bae 
pe eee romeo sheath. De- 
ical strength and oth 
physical properties for e seal aaa 
ach pro 
oo by properly soaline? batek wane 
o Ss, and combining them with the 
pa a — of — correct grade of 
3 erproofing is assured. T 
itn ag pe pipe withstands eee 
. uling and handlin 
ods that will Seeds unas 
saul ill rupture or distort other 
As to permanence i 
n the ground.. 
Soetantee ten — ata life of 
e ipe still is limit 
only by the total time i “es 
e it has been i 
existence... i > 
ge a oe it has been on the mar- 
So...why not che 
ck on SOMA 
pin, Coating the next time you co 
rrosion protection in your pipe line? 


Do you want the full story? 


Write TODAY for th 
e complet 
- a field examination of SOMASTIC 
Y oating. Ask for “335 Mile Report.” 
Pi = wish, we will also send you 
= fA — and a list of 
ipe ating user - 
ences near you. We are at your Be ! 


P. O. Box 457, Wilmington, Calif. 
Rail Address: Watson, California 


A Service Organization Specializi 
ing in SOMA 
STIC Pipe Coating and in the Interior Lining of Pipe by the Tate Process and the Centriline P 
ine Process, 
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Name of Pipe Name of Pipe 
Company Miles _ sige, in. Location Contractor Company Miles | size, in. Location Contractor 
CRUDE LINES GAS LINES 
California~Oregon 103 6 Crescent City, California Proposed American-Louisiana 1000 30 = Lowry, Louisiana to Detroit, Proposed 
Pipe Line System to Medford, Oregon. Pipe Line Company Michigan. 
Cities Service Pipe 60 12 iwi to Sour Lake, Planned Arkansas-Louisiana 107 85 to 24 Nine Loops on System. Planned 
Line Gas Company 
Gulf Refining 55 12 Pats > to Plaquem- Planned | Arkansas-Missouri 140 2to10 St. Francis River, Clay Coun- Planned 
: mines, Louisiana. . Power Company ty, Ark. to near Campbell, 
Interprovincial Pipe 600 24-26 Loops-between Edmonton, Proposed | Missouri. 
Line Company Alberta, and Superior, | Associated Natural 88 Missouri. Proposed 
Wisconsin. Gas Company 
Magnolia Pipe Line Co. = 29 8 Midland County, Tex. area Planned | Atlantic Seaboard 29 26 Looping along Cobb-Rock- Proposed 
56 8 Gaines County, Texas, to H.B. Zachry | Corporation ville, Maryland, line. 
Lea County, New Mexico. | Carolina Natural Gas 185 2-12 Lateral lines off Transconti- Proposed 
Michi, Incorporated 10 Highland, Ind., to Kalama- Planned Corporation nental in North and South 
_400, Alma, and Elsie, Mich. Carolina. 
(maha-Denver 65 — Little Beaverfield to Proposed Chicago District Pipe 31 20-30 Chicago area. Proposed 
Express Company Denver, Colorado Line Company 
Pasotex Pipe Line Co. — 146 10 Snyder to Wink, Texas Planned Cities Service Gas 18 16 Lawrence and Newton 
Phillips Pipe Line 18 Gathering lines, northeast Under way Company Counties, Missouri. 
Company area of Andrews County, Cities Service Gas 69 20-16 Cleveland, McClain and Planned 
‘ ; e : ° Texas. Company Garvin Counties, Okla. 
Powder River Pipe 52 6-8 Gathering lines, near Planned City of Fayette, 20 5 Fayette, Ala. to Southern Proposed 
Line Company Kaysee, Wyoming. Alabama Natural’s system in Tus- 
Pacific 1100 24 Odessa, Texas, to Los Planned caloosa County, Alabama. 
Pipeline Company Angeles, Harbor, Cal. City of Dallas, 8, 434 Distribution system. Engineering -Constru 
Proven Oil & Refining 32 8 Connection with West Coast Planned Georgia tion Company, 1954 
Company | Pipe Line to Florence, Ariz. Coast Counties Gas 40 3,4, &8 Coast and Valley Region, Planned 
Roosevelt Oil & 22 4,6 St. Helen to Norwick, Planned & Electric Company California. 
Refining Corp. Michigan. Colorado Interstate 365 22 “a River, Wyoming to Planned 
Service Pipe Line 55 4-6-8 Tioga-Beaver Lodge area C. P. Bartley & Son Gas Company Denver, Colorado. 
Company gathering system. Colorado Interstate 243 =4 to 20 Colorado, eee Texas, Engmeering-Constru 
Sinclair Pipe Line 10 12 Pauls Valley to Bradshaw Planned Gas Company and Kan tion and Z. J. Graha 
Company | Gate Plant, Okla. (Loop). __ ; Colorado-Western 454 8. W. Ccl ware fields to Planned 
Sioux Pipe Line System 1000 16 to 24 Williston Basin to Chicago. Under consideration Pipeline Company Denver area. 
Texas New Mexico 52 Dawson County to Basin McVean & Barlow Cumberland and 31 12 Garrett County, Maryland, Proposed 
Pipe Line Company Ssystem. , ; Allegheny Gas Co. to Keyser, West Virginia. 
Texas Pipe Line Co. 34 6 Sour Lake to Port Arthur, Tex. Houston Contracting El Paso Natural Gas 771 30 Plains, Texas to Kingman, Under way 
Texas Pipe Line Co. 45 8-10 Erath and Bayou Sale sta. Houston Contracting Company Arizona. 

Texas Pipe Line Co. 65 4-6-8-12South Louisiana. Panama-Williams E] Paso Natural Gas Section 1—Plains, Texas to Oklahoma | 
Trans Mountain Oil 26 16,24 Sumas to Ferndale, Planned Company Corona, New Mexico. pe ( ‘ompal 
Pipe Line Company Washington. E! Paso Natural Gas Section 2—Corona to R. H. Fulton 

West Coast Pipe Line 960 20-22 Wink, Texas to Norwalk, Planned Company Suwanee, New Mexico. 
Company California. El Paso Natural Gas Section 3—Suwanee to R. H. Fulton 
Company - a 7 oe 
=] Paso Natural Gas Section 4—Edge of Navajo Western Pipe Line | 
PRODUCTS LINES Company — east to Flag- struction, In 
Se eee Se ot 8 to 26 i Seabed staff on to Kingman, Ariz. _letion date 2-54 
— ™ rss Ssteihen New Jersey, with fatorals weenie El Paso Natural Gas Across Navajo Reservation E] Paso Compa 
Augusta Pipe Line 43 8 Arkansas City to Augusta, Ray L. Smith & Son, Company _connecting sec. 3,4 and 5. — crews 
Company Kansas. Inc. Fort Worth Basin - — Novice, through Brown and Planned 
Badger Pipe Line 215 8-10-12 East Chicago, Indiana to Begin Spring ‘54. Gas Company Comanche Counties, Tex. 
Company Madison, Wisconsin. Glacier Gas Company 285 20 Kalispell, Montana, to Proposed 
Bell Oil & Gas Co. 150 68 Ardmoreto. Deumright, Okla. Proposed Spokane, Washington. 
H. W. Bass & Sons, 152 4-6 Duval and Live Oak Coun- Proposed Glacier Gas Company 120 16 Spokane to Hansford, Wash. Proposed 
Incorporated ties, Texas, to Corpus Glacier Gas Company 91 854 Spokane to Lewiston, Idaho. Proposed 
Christi, Texas. Glacier Gas Company 130 1234 Spokane to International Proposed 
Frontier Refining 6 Cheyenne, Wyoming to Planned boundary at Trail, British 
Company Grand Island, Nebraska Columbia. 
Great Lakes Pipe 130 Nebraska City to Grand Proposed Gulf Interstate Gas 860 30 Acadia Parish, Louisiana, to H. C. Price and 
Line Company Island, Nebraska. Company Boyd County, Kentucky. Houston Co 
Harbor Products Bi 16 Woodbury Junction, Phila- Construction Service ing. 11-54 
Systems delphia to Trembley Point, Co. and H. C. Price Gulf Interstate Gas 230 Gathering lines. Associated Pipe | 
New Jersey. Co. Company Contractors. Ande 
International Pipe 132 8  Wrenshall to Minneapolis, Proposed son Bros., Willia 
Line Inc. Minnesota. Bros. 
Oklahoma Mississippi 475 12 West Memphis, Arkansas _—— Williams Bros. Gulf Interstate Gas 329 12-24 Laterals off Acadia Parish, Proposed 
River Products Line, to White River. -31-53. Company Louisiana, to Boyd County, 
Oklahoma Mississippi White River to Duncan River Construction Co. Kentucky, line. 
River Products Line, Oklahoma. Completion date Home Gas Company 42 12  Breesport to Union Center, Planned 
f - 6-30-54, New York. 
Phillips Petroleum 54 6 Goldsmith to Borger, Texas. Planned Home Gas Company 22 12-.6 Binghampton, New York. Under way 
Company 52 10 Shell's Brookshire system Planned Houston Texas Gas 1200 30 Louisiana to New York. Proposed 
to Sweeney, Texas. & Oil Company 
Salt Lake Pipe Line 40 6 Adams, Oregon, to Pasco, Planned Interstate Power 26 8 From National Gas Pipe Proposed 
., Company : er . Washington (Loop). : > Company Line Co. of America, line 
—— ma & Gas 55 6 McKee to Amarillo, Texas. Planned near Hooppole, Dlinois 
orporation 
Triangle Pipe Line 560 12. Arkansas City, Arkansas, to Proposed . , aan, lowa ) . 
Jompany Kansas-Nebraska 41 10 Albion, Arcadia, and Proposed 
Company Covington, Kentucky, ‘and , “ - : 
Nashville, Tennessee. Natural Gas Brokee Bow, Nebraska. 
United States and 600 8 Haines to Fairbanks, Underway Lone Star Gas 100 Proposed storage fields to — Proposed 
Canadian Govern- Alaska. : ,, Dallas-Ft. Worth area. 
ment Lone Star Gas 35 12 “o> rn Schleicher Proposed 
Ini 796 29 . > ount 
vie ied a “ae a. acai Lone Star Gas 36 12 Stamford to Abilene, Tex. Planned 
Williston Basin Pipe 244 8 Laurel-Billings, Montana — Proposed Lone Star Gas 44 12 Red Springs, Woods County Under was 
Line Company refineries to Glendive, Mont. to Sulphur Springs area, 
Yellowstone Pipe 540 10 Billings, Mont., to Spokane, To be completed 9-54. Hopkins County, Texas. 
Line Company Wash. (Continental Oil Co., Manufacturers Gas 40 Ailegheny, Washington, and Proposed 
Interstate Oil Pipe Line Co., Light & Heat Beaver Counties, Pa. 
Union Oil Co., and H. Earl Manufacturers Gas 213 + =3to 16 Various points on system Proposed 
Clack interest). Light & Heat in Pa., West Vir. and Ohio. 
Yellowstone Pipe Billings to Bozeman, Ross and Powers Manufacturers Gas 72 ~=16-20 Doddridge, Wetzel and Mar- Proposed 
Line Company Montana. Light & Heat shall Counties, West Vir 
Yellowstone Pipe Bozeman to Helena and on Associated Pipe Line Mississippi River Fuel 190 10-18 Laterals in W oodlawn hey Planned 
Line Company to Clinton; Montana. Contractors, Inc. Corporation Waskom gas fields, Tex. 
Yellowstone Pipe Clinton to Perma, Montana. Associated Pipe Line Missouri Central Gas 25- 6 Moberly to Macon, Mo. L. R. Young Co 
Line Company Contractors, Inc. struction 
Yellowstone Pipe Clinton to Perma, Montana. Eastern Pipe Line Missouri Public Service 136 8-10 New Franklin to Trenton, Proposed 
Line Company Fields Service Co. : issouri. 
Yellowstone Pipe Perma, Montana, to Eastern Pipe Line Missouri Public 24 10 Johnson County to 
Line Company Murray, Idaho. Field Service Co. Service Clinton, Missouri. 
Yellowstone Pipe Murray, Idaho to Spokane, a my Limited Pipe Montana Power 52 16 Canada-Montana border to Planned 


Cut Bank, Montana. 
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Name of Pipe . Name of Pipe 
Company Miles _ size, in. Location Contractor Company Miles _ size, in, Location Contractor 
Morganfield Natural 31 4-6 Through Sturgis, Provi- Planned | Trans-Northwest Gas 275 — Branch lines. Proposed “S 
Gas oom, bow $ —— ee wy hae and 92 — Gulf Interstate system, Proposed 
‘heatcroft and Sullivan, Yentral Kentucky Boyd County, Kentucky 
Kentucky. | Natural Gas to Putman County, 
Natural Gas Producer, 100 12 Yenter pool to Denver, Planned es West Virginai. 
_Ine. Colorado. ; | United Fuel Gas 50 20-24 Wood County to Hanham, Proposed. Spring 1954 
New River Gas 50 Summers to Montoe counties, Planned | West Virginia. 
West Vir. to Narrows United Fuel Gas 32 24 Near Ripley, West Virginia Proposed 
; J i and Dublin, West Vir. to Lanham station, Put- 
North Dakota Natural 500 10-12 Statewide system in North Planned man County, West Va. 
Gas Company Dakota. United Fuel Gas 60 30 Lanham in Kanawha Proposed 
Northeastern Gas 22 8 Upton, Massachusetts to Planned County, West Va., to Gulf 
_ Transmission - _ Pawtucket, Rhode Island. Interstate line in Boyd 
Northern Indiana 35 8 Edgerton to Alburn, Planned -s County, Kentucky. 
_ Fuel & Light ; i 3 Indiana. United Gas Pipe Line 44 20 —_Lirette field to Harvey, La. Brown & Root 
Northern Natural Gas 458 a. me aevem, Proposed jl mee Natural Gas 50 12. Elk County to Jefferson Planned 
and Nebraska, Iowa anc Yompany County, Pennsylvania. 
Minnesota, a connect Utah Natural Gas 103 16-18 Clear Creek field near, Price Proposed 
with Permian Basin System. Company to Salt Lake City, Utah. 
Northern Natural Gas 475 aig gy = ge ™ Virginia Natural Gas 153 Buckingham to Richmond Proposed 
owa, Neb., Minn. anc | Company and Portsmouth, Va. 
and South Dakota. | Warren Petroleum 54 4-30 Lea County, New Mexico. Planned 
oo Alabama 40 g —— ot line Proposed Warren Petroleum 23 3to20 Garvin County, Oklahoma. Completion date 6-54, 
Gas District through Winfield to 
Haleyville, Alabama. 
Northwest Natural Gas 750 24 ~+Eastport, Idaho, to Monroe, Planned FOREIGN CRUDE LINES 
Washington. Arabian American Oil 18 22-20 Qatif as " a No. ; } i 55 
; ; ; | Arabian / an { 22-2 atif to Ras Tanura No. 3. Completion date 1- 
Northwest Natural Gas 18 Monroe to International Company e a re 
boundary near Lynden, | Bombay Port Trust 50 8to24 Bombay, India, to serve Merritt, Chapman and 
; ’ Washington. Standard Vacuum Oil Co. Scott Corp. contrae- 
Northwest Natural Gas 22 Monroe to near Seattle, and Burmah Shell refin- tors. (Crude ; 
Washington pears ai product a 
. 7 : : — ries. yroducts). 
Northwest Natural Gas 20 Seattle to Portland, Oregon. Creole Petroleum 25 34  Lagunillas to La Salina Planned 
Ohio Fuel Gas 31 20 Licking County to Richland Planned | — Corporation (State of Zulia, Venezuela) 
Ohio Fuel G oie 16 a bi —_— ee comag —! 409 Plaza Huincul to Bahia Under way 
0 Fuel Gas “< ) ayton, lroy, Fiqua an anne ‘acimientos Petrol- Blanca, Argentina. 
Sidney, Ohio. iferos Fiscales 
Ohio Fuel Gas 23 16-20 Wellington to Elyria, Ohio. Planned Petroleos Mexicanos 145 12 18de Marzo field via Considered 
Ohio Fuel Gas 16 20 Benton Station to Crawford Planned Ravnosa to Monterrey 
Station. Mexico. = 
Ohio Fuel Gas 18 20 Ones Station to near Petroleos Mexicanos 100 Isthmus of Tehuantepec, 
olumbus. P Jose Colomo to El Plar 
Ohio Fuel Gas 16 16 Berlin to Sandusky, Ohio. Planned field Minatit th ov 
Ohio Fuel Gas 7 3 to 20 Hockine. mn _ Ash- Planned Petroleos Mexicanos 72 12. Poza Rica to Atzacapot- Proposed 
; ; » and counties, Ohio. zalco, Mexico. 
Ohio Fuel Gas 47 20 ne hag ays = ming Planned | Petroleos Mexicanos 125 10 Jose Colomo to El P n, Under way 
ounty, to Columbus, Mexico. 
8 has ’ , . Ohio. . Saskatoon Pipe Line, 56 6  Milden to Saskatoon, Planned 
Ohio Fuel Gas 61 Northern and southwestern Planned Limited Saskachewan, Canada 
Ohio. Texas Petroleum Co 60 4-6 Pta. Nio to La Dorada. U yay 
eae . - ; . ; as ) a. } Fe: ada. nder way 
Ohio Fuel Gas 3320 Jefferson to Seneca, Ohio. Proposed Yacimientos Petrol- 170 4 Bermejo to Tupiza, Planned 
Ohio Fuel Gas 69 20-24 Lines to tie in Gulf Inter- Proposed iferos Fiscales Bolivia. 
oo - ong ng . Bolivianos 
points in Lawrence, Jack- 
son, Vinton, Hocking and 
Fairfield counties, Ohio. FOREIGN PRODUCT LINES 
Pacific Gas & Electric 50 12-16-20 Fresno to Merced, Cal. Planned Anglo-Iranian Oil 18% 16 Little Aden to Aden, Bechtel Corporation. 
Pacific Gas & Electric 20 Holm to Topock-Milpitas Company, Ltd. Bechtel. Completion 12-54 
tee ee , a E line wection 2. aii Anglo-Iranian Oil 15 12 Kwinana to Fremantle. M. W. Kellogg Com- 
Pacific Gas & Electric 12 Section 3 Parallel existing Company, Ltd. pany. Completion | 
Madera Livingston line, date Feb.. 1955 
planned. Napa Wye b , Anglo-Iranian Oil 17 6 Kwinana to Fremantle. M. W. Keilogg Com- 
— foie otati to Santa Company, Ltd. pany Completion 
. Gas & El : 129 3 M: wei 1 i — Cc leti late 11-54 : ' ae date Feb., 1955. 
Pacific Gas & Electric “ 31 Main-line oops along Teena date 11- Columbian Ministry 115 4 La Dorado to Cartago, Williams Brothers 
Topock, Arizona, to TOposer of Petroleum Columbia. Engineers. ” 
as” ' . Milpitas, a k — Columbian Ministry 93 8 Cantimplora to Dorado, Williams Brothers 
Pacific Gas & Electric 88 34 Portions of 34 in. Topock- ompletion date of Petroleum Columbia. Constructors. S 
aa - Milptas pipe line. - 4-15-54. Empresa Nacional 80 654 Concon to Santiago, Chile. Planned : 
Pacific Northwest 1466 Ignacio, Colorado, to Proposed del Petroleo in my) 
Pipeline Corp. Bellingham, Washington. Governments of South 200 Beria, Pi 5 y Yonsi 
ipelin : , s of § . % aria, Portuguese Mozam- Considered 
so na a 380 — _~ oe < _ Proposed ern Rhodesia and que to Umtalia, Southern office 
ipeline Corp ane vO Focave’o, *cano Portuguese E. Africa Rhodesia jec j 
to Yakima, Washington. North Atlantic Treaty 1920 4-10 To serve military bases i ’ = ties 1 
; ad a, ae ’ - , I Atl > 92 serve military bases in Contracted by Soc. 
Permian Basin 280 16-24 West Texas and New 7. Fulton & Organization (NATO Western Europe (to con- Foster Wheeler and 
Pipeline Company 26-30 Mexico. ompany nect with U. S. Govern- Francais. ‘ 
Rockland Light & 22 8 Orangetown to Tompkins Proposed ment's St Nazaire-Paris Carri 
Power Company Cover, New York. Metz line). 
Shenandoah Gas 39 3-4-8 Middleton Virginia, to Proposed Petroleos Mexicanos 124 6 Lagos to Guadalajara, Mex. Planned ““¢ 
Company Martinsburg, West Vir. Petroleos Mexicanos 54 6 Lagos to Aguascalientes, Planned 
South Georgia Natural 339 2-12 Phoenix, Alabama to Planned Mexico. treat 
Gas Company Tallahassee, Florida. Petroleos Mexicanos 82 8 Salamanca to Lagos, Mex. Planned 
Southwest Gas Corp- 26 - From P.G. & E. line to Proposed United States Govern- 375 12 St Nazaire to Melun and Planned we s¢ 
oration, Limited Victorville, California. ment Metz, France. , 
Tennessee Gas 243 24 Hebron, Pennsylvania to Planned men 
Transmission Greenwich, Connecticut. FOREIGN GAS LINES 
Tennessee Gas 28 30 White Plains, New York to Planned ‘SF 
Transmission Newark, New Jersey. Azienda Generale 90 12 Cortemaggiore to Bologna, SNAM crews 
Tennessee Gas 571 30 ~=—- Kinder, Louisiana to Approved Italiana Petroli Italy. field 
Transmission Portland, Tennessee. Azienda Generale 120 16 Cremona Porto Mar to Montubi, Contractor it hi 
Tennessee Gas 67 30 Loops in Texas and Approved | Italiana Petroli Ghera, Italy. it ha 
Transmission Louisiana. | Azienda Generale 40 12 Rapalta-Bergamo, Italy. 
Tennessee Gas 63 26 Loops in Ohio and Penn- Approved Italiana Petroli 
Transrnission sylvania. Dirrecion General del 310 8 Plaza Huincul to Neuquen, 
Tennessee Gas 58 20 ~=Louisiana Gulf Coast to Approved Gas del Estado Argentina, to the vicinity 
Transmission Station No. 507 near of General Conesa, Argen- 
Kinder, Louisiana. tina. 
Tennessee Gas 100 Laterals In Texas. Empresa Nacional 80 10 Concon to Santiago, Chile. Planned 
Transmission del Petroleo 
Tennessee Gas 45 20 Buffalo, New York to the Approved Mid-Continent Pipe- 1860 30 = Alberta to Montreal, Fish Engineering Co. 
Transmission U. §.-Canadian border, lines, Ltd. Canada. 
Hamburg station near St. Northwest Natural 950 24 ~=Alberta fields to Vancouver, Planned 
- . Catherines. _ Gas Company British Columbia, Seattle, c_— 
Texas Eastern Penn- 265 24 Oakford storage field » Planned Washington and Portland, | 
Jersey Transmission Lambertville, New Jersey Oregon. 
_ Corporation : Petroleos Mexicanos 205 16 Monterrey to Torreon, Mex. Under way | RC 
Texas Gas Transmis- is 26 Loops on Memphis-Slaugh- Planned Petroleos Mexicanos 440 20 Brazil to Tampico to Poza Planned | ¢é 
sion Corporation ter line. : Rice, Mexico. | ol 
l'ranscontinental Gas 533 30-36 Loops on Texas-New York Planned Trans-Canada Pipe 2247 14-30 Alberta to Toronto to Proposed De 
_ Pipe Line Corp. : , main line. % ; Lines, Ltd. Cana- Montreal. | Car 
Trans-Northwest Gas 246 International Boundary Proposed dian Delhi Oil Co.) | 
Inc near Osoyoos, British Trans-( Yanada Pipe 747 8-24 Gathering system in 
Columbia to Washington Lines, Ltd. (Cana- Alberta. | 
and Idaho dian Delhi Oil Co.) | 
= 
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| don’t see how 


we ever did business without RCA 2-Way Radio” 


—says L. H. MOORE of Moutray-Moore Drilling Co., Inc. and Moore & Moore Drilling Co. 


As A CONTROL MECHANISM, our RCA Fleetfone equipment 
in my home, the home of our drilling superintendent shop, 
office, 6 rigs and 10 cars, keeps us informed as to the activi- 
ties in West Central Texas for which we are responsible 
and assures us that our plans and policies are being 
carried out according to schedule,”’ says Lamar H. Moore. 


“Oilfield equipment has to be tough to stand up to the 
treatment it must receive, so, when we bought 2-way radio 
we selected RCA as the radio best suited to our require- 
ments,” says Mr. Moore. 


“For all-round coverage, for operation under tough 
field conditions, we chose RCA Fleetfone Radio. And 
it has measured up in every way. Rough roads and back 





RADIO CORPORATION of AMERICA 


COMMUNICATIONS EQUIPMENT 


country give equipment a gruelling workout every day in 
the week. RCA 2-way radio is the one that proved it can 
take it.” 


RCA 2-Way Radio increases efficiency 


*““RCA 2-Way Radio has increased our efficiency in drilling 
operations,’ concludes Mr. Moore. “Efficiency in service 
rendered to the operator is a must to a drilling contractor, 
Two-way radio has enabled us, by giving direct contact with 
the rigs, to obtain a peak of efficiency which we never dreamed 
possible.” 


In everyday routine contacts . . [in emergencies... RCA 
2-way radio can help make your job easier—can help you cut 
your costs. Investigate RCA 2-way radio. MAIL COUPON. 







CAMDEN, N. J. 














= mm ee ae eee i a Se ee nm came my 

| 

| RCA Engineering Products Name Title i 

: Communications Equipment 

Dept. B127, Building 15-1 

: Camden, New Jersey Comey meron | 

Please send me your free booklet i 4, 

| RCA 2-Way Radio for Industry. — E Sone pate a 

| Please have an RCA representative call on me. | 
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DEPENDABLE POWER 
WHERE YOU WANT IT, 


NEW, PORTABLE ALCO DIESEL ELECTRIC GENERATOR UNIT 


WHEN YOU WANT 
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Alco 6-cylinder, 9” x 10%” (251-A), 4-cycle, turbo- 
charged diesel engine, dry weight 21,350 Ibs. Twelve- 
and 1l6-cylinder engines also available. 


Here’s the answer to your demand for a compact, 
economical power generating unit for emergency, 
temporary or standby service. 

A completely self-sufficient power plant, the new, 
portable Alco Diesel Electric Generator unit consists 
of a 9” x 1014", 4-cycle turbocharged Alco diesel 
engine, in sizes ranging from 390 to 1300 kw, with 
all necessary auxiliary equipment. 

It can be rail-mounted for electric power where 
you want it, when you want it. It can be installed 
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y * Emergency power generation 





ALCO DIESELS 


AMERICAN LOCOMOTIVE COMPANY 
SCHENECTADY, N. Y. 


To obtain more information on products advertised see page E-69 


‘al 


Power during construction or repair 
Supplemental power during peak periods 


Hospital or civil defense standby service 


Scores of other municipal and industrial uses 





permanently for applications such as standby service 
in hospitals and municipal power plants. 

Either way, it puts dependable power at your 
immediate call twenty-four hours a day. 

Let us tell you more about this versatile new unit 
in terms of your own operations. Write or phone 
your nearest Alco sales representative today for com- 
plete information. Offices in New York, Beaumont, 
Chicago, Cleveland, Houston, Kansas City, San 
Francisco, Schenectady and St. Louis. 
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Four Apply Jointly On 
American-Louisiana Line 

Four interdependent applications 
— including a proposal by American 
Louisiana Pipe Line Company, of De- 
troit, Michigan, to build a Louisiana- 
to-Michigan pipe line — requesting 
authority for the construction of nat- 
ural gas transmission facilities have 
been filed with the FPC. 

In addition to American Louisiana, 
the filing companies are Texas Gas 
Transmission Corporation, of Owens- 
boro, Kentucky; Michigan-Wisconsin 
Pipe Line Company, of Detroit; and 
Michigan Consolidated Gas Company, 
also of Detroit. American Louisiana, 
Michigan-Wisconsin and Michigan 
Consolidated are subsidiaries of the 
American Natural Gas Company. 

American Louisiana, a newly-formed 
company, is proposmg to construct 
approximately 1,289 miles of pipe lines 
at an estimated cost of $130,000,000. 
The proposed system would include 
30, 24, 22, 8 and 6-in. pipe and three 
compressor stations of 10,000-hp each. 
The 30-in. portion of the line would 
extend from North Tepetate, Acadia 
Parish, Louisiana, to a point of con- 
nection with Michigan Consolidated’s 
facilities near Detroit. The 22-in. por- 
tion of the system would extend from 
a point on American Louisiana’s pro- 
posed 30-in. lines near Payne, Ohio, 
to a point of connection with Michigan- 
Wisconsin’s system near Bridgman, 
Michigan. The 24-in. and the smaller 
size pipe will feed gas into the 30-in. 
line at North Tepetate. 

American Louisiana proposes to 
purchase an average of 51,000,000 cu 
ft of gas per day from Texas Gas at a 
connection near Slaughters, Kentucky. 
The system would have an initial capac- 
ity of about 300,000,000 cu ft per day, 
with an average of 255,700,000 cu ft 
being purchased from various fields in 
southern Lousiana. The gas would be 


- Made available to all markets served 


by the American Natural Gas Company 
system, which also includes the Mil- 
waukee Gas Light Company. 

Texas Gas is seeking authority to 
build about 48 miles of 26-in. pipe 
line, paralleling sections of the com- 
pany’s existing system between its Lake 
Cormorant, Mississippi, compressor 
station and its Slaughter, Kentucky, 
compressor station. The project also 


would include one additional 1500-hp 
compressor at the Covington com- 
pressor station, and a sales meter sta- 
tion near Slaughters for the proposed 
sale of natural gas to American Louisi- 
ana. Estimated cost of the project is 
$4,281,135. 

Michigan-Wisconsin is proposing to 
construct approximately 251.9 miles 
of 24, 18, 12, 6 and 4-in. pipe line 
loops and 3400 additional horsepower 
at existing compressor stations, princi- 
pally in Illinois. The company is pro- 
posing to purchase about 100,000,000 
cu ft of gas per day from American 
Louisiana to meet present and future 
requirements of the markets which it 
serves. The new facilities have a total 
estimated cost of $11,435,000. 

Michigan Consolidated plans to 
build facilities in connection with pro- 
posed operation of the Six Lakes field, 
in Mecosta and Montcalm counties, 
Michigan, as a storage field. The con- 
struction includes a 32,000-hp com- 
pressor station in the field; a station 
located near Detroit to receive about 
200,000,000 cu ft of gas per day from 
American Louisiana; and about 25.5 
miles of 12-in. pipe line extending from 
a point of connection with Michigan- 
Wisconsin’s facilities near Sparta to 
Muskegon, Michigan. Michigan Con- 
solidated estimates that the Six Lakes 
field, when fully developed, will have a 
total storage capacity of approximately 
66 billion cubic feet and a working 
storage capacity of about 53 billion 
cubic feet. Total estimated cost of 








Michigan Consolidated’s project is 
$12,745,900. 
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ROUTE OF a new 607-mile, $12,500,000 
natural gas pipe line planned for North 
Dakota by North Dakota Natural Gas 
Transmission Company. Gas will come 
from Signal Oil and Gas plant at Tioga, 
completely processed. Application has 
been made to North Dakota’s Public Serv- 
ice Commission for permit to build and 
operate the line, which will be wholly an 
intrastate operation. 
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Alabama-Tennessee Gas 
Planning Expansion 

FPC has authorized Alabama-Ten 
nessee Natural Gas Company of Flo: 
ence, Alabama, to construct facilities 
to increase the capacity of its natural 
gas transmission system by about 
8,466,000 cu ft of natural gas per day, 
from the presently authorized 32,196,- 
000 cu ft to a total of 40,662,000 cu ft. 

At the same time the FPC authorized 
Tennessee Gas Transmission Company 
to increase its deliveries to Alabama 
Tennessee by 8,466,000 cu ft daily 
Additional gas will be made available 
to Alabama-Tennessee’s existing cus- 
tomers in Alabama, Tennessee, and 
Mississippi. 

Alabama-Tennessee will construct 
about 13.2 miles miles of 12 and 8-in. 
loop pipe line, together with a 350-hp 
compressor station, in Colbert County 
Alabama. Estimated cost of the proj- 
ect is $440,196. Tennessee will not 
have to construct any new facilities to 
increase its deliveries to Alabama 
Tennessee. 


Goodall Pipe Line 
System Dedicated 

A 41-mile, 6-in. pipe line costing 
$1,100,000 has gone into operation in 
northeastern Colorado. Tapping three 
major fields in the area, the Goodall 
Pipe Line will deliver 20,000 bb! daily 
from the Little Beaver, Badger Creek, 
and Middlemist fields. Terminal for the 
new system is Merino, in 
County. 


Logan 


Saskatchewan Line 
Plans Revised 

Saskatchewan Power Corporation's 
plans to build a 40-mile, 10-in. gas 
pipe line in 1954 to tie in the Coleville 
gas field with the existing Brock-Sas 
katoon 10-in. line, will be held up pend 
ing a fuller outline of the field. Recent 
extensions of the field brought the 
change in plans. 

Consumers have been signed up 
far ahead of expected volume and re- 
serves originally allocated from the 
Brock field are not adequate for next 
winter. Reserves to be drawn on fo! 
1954-55 winter season will have to be 
developed in the next few months from 
the St. Florence, Marengo, and Glidden 
discoveries, company has indicated 
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PIPE LINE PROJECTS 


Northern Natural OK’d 
On New Facility Operation 

FPC has issued a certificate to 
Northern Natural Gas Company, of 
Omaha, Nebraska, authorizing the 
operation of pipe line facilities which 
will make additional natural gas avail- 
able this winter to customers serving 
market areas in the Midwest. 

The Commission’s action authorizes 
Northern to operate these first-year 
facilities, which include about 259 
miles of 24 and 30-in. pipe and a total 
of 50,400-hp in compressor capacity, 
located in Texas, Oklahoma, Kansas, 
Nebraska and Iowa. Estimated cost 
of construction is $33,273,000. The 
commission also granted a certificate 
for certain branch-line loops to enable 
Northern to deliver the additional gas 
during the current winter. Temporary 
authorization for this construction was 
granted last October. These facilities 
will increase the capacity of Northern’s 
system by 200,000,000 cu ft per day, 
with the sales capacity increased by 
about 186,000,000 cu ft daily. 





Texas Eastern Plans 
Gas Storage Service 

Texas Eastern Transmission Corpo- 
ration and a wholly owned subsidiary 
have filed applications with the Fed- 


THE WILKINSON 
LINE LOCATOR 


will substitute facts for guesses and map errors 











Real 
Insurance One- 
against Man 
delay One- 
and Hand 
damage 


Designed 
Built S 
for 
to poe 
. precision 
satisfy . 
locating. 


Wilkinson Products Co. 
Originators of small, light 
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deral Power Commission for approval 
of a project involving a “gas storage 
service” for Transcontinental Gas Pipe 
Line Corporation. Under the plan, 
Texas Eastern will store 12 billion cu 
ft of natural gas per year for Trans- 
continental, delivering the gas in the 
winter at a maximum rate of 133,500,- 
000 cu ft per day and receiving re- 
delivery from Transcontinental dur- 
ing the summer months. Transconti- 
nental has agreements covering a 20- 
year period with seven of its customer 
companies in the New York, New 
Jersey, and Philadelphia areas, pro- 
viding for redelivery to such companies 
under identical terms as the Texas 
Eastern-Trancontinental contract. 

To perform the service, the wholly 
owned subsidiary, Texas Eastern Penn- 
Jersey Transmission Corporation, plans 
to construct and complete in time for 
operation in the fall of 1954 a new pipe 
line system at a total cost estimated at 
approximately $31,000,000, including 
265 miles of 24-in. pipe line extending 
from the Oakford storage field in west- 
ern Pennsylvania -to the parent com- 
pany’s compressor station No. 26 near 
Lambertville, New Jersey. That appli- 
cation calls for construction of one 
3300-hp compressor station on the 
24-in. line near the Oakford storage 
field and other necessary installations 
and measuring stations on the system, 
all of which will be leased to, and op- 
erated by, Texas Eastern. 


Tennessee Gas Plans 

Plans for a 1954 Tennessee Gas 
Transmission Company construction 
program to enlarge its natural gas pipe 
line system were anounced by Charles 
S. Coates, senior vice president. 

The program includes laying ap- 
proximately 637 miles of pipe line in 
Louisiana, Mississippi, Tennessee, 
Ohio, and Pennsylvania; construction 
of two new compressor stations, and 
enlarging 5 of its existing 26 stations. 

The 637-mile line includes a new 
574-mile 30-in. line to begin at the com- 


a 








management, same 








NOTICE: °°" 


No change except the 
corporate name. We 
still have the same 
ownership, same 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name—*‘‘PELCO.” 


pany’s compressor station near Kinder, 
Louisiana, and to join the existing pipe 
line system at the company’s compres- 
sor station near Portland, Tennessee, 

W. C. McGee, Jr., vice president and 
general superintendent of operations, 
said the construction program is ex- 
pected to begin about June |. 


60-Mile Extension of Line 
Planned by Cities Service 

Extension of its Sour Lake, Texas, 
to Lake Charles, Louisiana, pipeline 
system, a distance of 60 miles to the 
Houston area, has been announced by 
Cities Service Pipe Line Company. 
Construction of the oil -pipeline is 
scheduled to start about the first of 
March, with completion expected early 
next summer. 

Initial capacity of the new 12-in, 
Sour Lake to Houston extension will 
be 48,000 bbl daily, with present plans 
calling for a pump station in the Hous- 
ton area. The program also provides 
for construction of six 120,000 bbl 
floating-roof tanks at the Houston area 
pump station. 


Montana-Dakota to Sell 
Pipe Lines, Reserves 
Montana-Dakota Utilities Company, 
Minneapolis, Minnesota, has entered 
into a contract to sell its gas utility 
properties located in the Great Falls- 
Havre, Montana, area to The Montana 
Power Company of Butte, Montana. 
These properties include transmission 
and distribution facilities together with 
gas reserves presently serving northern 
Montana communities. 
Montana-Dakota Utilities also en- 
tered into a contract to sell Montana 
Power Company substantial quantities 
of natural gas from recently acquired 
reserves located in the Big Horn Basin. 
Montana-Dakota has operated the 
Great Falls-Havre area properties 
since 1929 but because of geographical 
considerations could not integrate these 
facilities with its extensive gas system. 
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Welding Saddles 
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P. O. Drawer 1108 


“a 
PELICAN SUPPLY C0., INC. 


<a 


Shreveport (84), Lo. 


SEE YOUR NEAREST SUPPLY HOUSE 








(Formerly: Pelican Weil Tool & Supply Company) 
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With its many special features 
for oil field operation, Parsons 215 
wheel-type Trenchliner easily sets a 
“mile-a-day” pace on cross-country 
transmission lines, feeder and gather- 
ing lines. For instance... 


6 digging wheel speeds (up to 11.2 
r.p.m.) and 30 digging feeds (up to 18 
ft. per min.) give maximum trench pro- 
duction at every width, depth, and in 
all soil conditions. 


Heavy-duty digging wheel, equipped 
with square or round-bottom buckets, 
cuts 13 to 31 inches wide, and 6 feet 


) 
. : " q e 
= 


Send to: PARSONS COMPANY, 
for information on 215 Trenchliner. 

Co , EE clack see 

STREET 
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PARSONS 215 cross-country TRENCHLINER 


deep. Wheel responds instantly to 
friction-clutch control, holds accurate 
grade. Dual-purpose friction clutch 
drives the digging wheel, and acts as 
an automatic safety to protect against 
shock loads. 


Standard tractor-type crawlers 
have 18-inch treads and lug-type shoes. 
They‘re self-cleaning . . . provide 
plenty of digging traction on grades 
and soft-footing. Ground-bearing pres- 
sure is only 6 lbs. per square inch. 


Diesel powered . . . with a choice of 
2 popular oil field diesel engines (55 
h.p.) this special 215 Trenchliner fits 
right in with other equipment in your 
pipeline spread. Operation and main- 
tenance are simplified. 


Your Parsons distributor has more in- 
formation on this 215 Trenchliner that 


NEWTON, IOWA 
SR cannes See 
DIV. 

= ao _.. P367PE 
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will interest you. See him soon. 5 other 
Parsons models include wheel and !ad 
der types, full crawler mounted, and 
a rubber-tired utility Trenchmobile® 








Easy-in, easy-out “Tap-In’’ teeth 


fit into sockets on buckets, side cutters and 
adaptors. They are inserted in less than a min 
ute . . . interchangeable to any position. Self 
sharpening. Installed on all Trenchliner models 


(Koehring Subsidiary) 


PARSONS 
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PIPE LINE PROJECTS 


Merger of Lines Asked 
By Two Firms of FPC 


The Fort Smith Gas Corporation, of 

Fort Smith, Arkansas, has applied to 
the Federal Power Commission for 
authority to acquire the natural gas 
facilities of Arkansas-Oklahoma Gas 
Company, also of Fort Smith. 
. The application says that the facili- 
ties of the two companies actually con- 
stitute a single integrated system, serv- 
ing adjacent market areas in Arkansas 
and Oklahoma. The companies form- 
erly were members of the same holding 
company system, and still share the 
same offices, the application states. 

Fort Smith distributes natural gas 
in the Fort Smith, Van Buren and Alma 
areas in western Arkansas, and in Po- 
cahontas and Corning in eastern Ar- 
kansas. Arkansas-Oklahoma’s facilities 
consist of 61.2 miles of gathering lines; 
236.9 miles of transmission lines; 231.6 
miles of distribution mains, and 207,- 
000 ft of customers’ services. Arkan- 
sas-Oklahoma serves markets in Se- 
bastian, Crawford and Franklin Coun- 
ties, Arkansas, and LeFlore and Se- 
quoyah Counties, Oklahoma. 


Harbor System Work 
Now Underway 

Work has begun on the job of simul- 
taneously laying two feeder lines deep 
under the mile-wide Delaware River 
for a new defense project petroleum 
pipe line — the Harbor Products Sys- 
tem — that will run across New Jersey 
to link Philadelphia-area refineries with 
the New York harbor. The underwater 
lines will connect two local refineries 
with the Harbor System’s point of 
origin at Woodbury, New Jersey. 

Planned as a dependable, all-weather 
mover of petroleum products, the Har- 
bor System is expected to go into opera- 
tion in the spring. It will be a common 
carrier line providing a direct con- 
nection between the nation’s second 
largest refining center and its principal 
petroleum marketing area. 

The refineries to be hooked by the 
feeder lines to the new carrier are those 
of the Gulf Corporation at Girard 
Point and Sinclair Refining Company 
at Marcus Hook. A third refinery, that 
of the Texas Company at Eagle Point 
(Westville) on the Jersey side of the 
river, will soon be connected to the 
Harbor System’s originating pump sta- 
tion at Woodbury, too. 

The Harbor Products System is 
owned on an undivided interest basis by 
Gulf Refining Company, Sinclair Pipe 
Line Company and Texas Pipe Line 
Company. The 12-in. feeder line from 
the Gulf refinery and the 8-in. line 
from Sinclair are owned by the re- 
spective companies. 

While the feeder lines are being laid 
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under the Delaware, work on the 
Harbor System itself is moving for- 
ward. The new 16-in. carrier will run 
from Woodbury to Tremley, New 
Jersey. From there, separate connec- 
tions will run to Gulf, Sinclair and 
Texas distribution terminals on the 
New York harbor. The Harbor Sys- 
tem also will connect near its terminus 
with the new Buckeye Pipe Line which 
carries products into northeastern 
Pennsylvania and upper New York. 

The Harbor System has been certi- 
fied as a national defense facility by 
the Petroleum Administration for De- 
fense. It is being built and will be 
operated by Sinclair Pipe Line Com- 
pany, as agent under contract agree- 
ment with the owners. 


Approval of Merger 
Asked by Olin Interstate 

Olin Interstate Corporation, a 
wholly-owned subsidiary of Olin In- 
dustries, Inc., with main offices in New 
York City, has applied to the Federal 
Power Commission for authority to 
acquire and operate all of the facilities 
of Interstate Natural Gas Company, 
of Monroe, Louisiana. 

Olin Interstate said that it now owns 
more than 99 per cent of Interstate 
Natural’s outstanding capital stock, 
and that it plans to acquire through 
merger of all the latter company’s 
facilities, properties, contracts and 
other assets if authorized by the FPC. 
Upon completion of the merger, the ap- 
plication states, Olin Interstate’s name 
would be changed to Olin Gas Trans- 
mission Corporation. 

Interstate Natural’s facilities are lo- 
cated in Louisiana and Mississippi, and 
include production properties, a main 
transmission pipe line system extending 
from the Monroe field, Louisiana, to 
Baton Rouge, Louisiana; a number of 
iateral lines; and facilities for the de- 
livery of natural gas to customers in 
the Monroe field. 


Colorado-Western Plans 
454-Mile Gas Pipe Line 


Plans for constructing a new 454- 
mile gas pipe line from southwest 
Colorado fields to the Denver area have 
been announced by Colorado-Western 
Pipe Line Company, headed by John 
A. McGuire, Dallas. The new line, 
estimated to cost $33,000,000, would 
serve some 18 cities in western and cen- 
tral Colorado. 

Application has been made to the 
Public Utilities Commission for au- 
thority to build and operate the line, 
which will be used in intrastate com- 
merce only. 

In addition to the 454-mile main 
line, approximately 254 miles of lat- 
erals would be constructed. 


TGT Amends Application 
To Service Equitable 

Tennessee Gas Transmission Com- 
pany, Houston, Texas, has filed an 
amended application with the Federal] 
Power Commission in connection with 
its proposal to transport natural gas 
for the account of Equitable Gas Com. 
pany, of Pittsburgh, Pennsylvania. 

Tennessee originally had proposed to 
increase the daily design delivery 
capacity of its pipe line system by 
about 24,400,000 cu ft of gas per day 
to enable it to transport the gas for 
Equitable. Under the plan set forth in 
the amended application, however, 
Tennessee would utilize part of the un- 
allocated design day sales capacity 
that it will have available upon comple- 
tion of all its authorized construction. 

Cost of the facilities proposed in the 
amended application is estimated at ap- 
proximately $1,575,000. This would 
cover the construction of about 50 
miles of 10-in. miscellaneous gas supply 
lateral line in Texas. In original appli- 
cation, Tennessee also proposed to 
build new compressor units totaling ap- 
proximately 28,000-hp to be installed 
in existing stations along the route of 
its main pipe line system. The pro- 
ject as originally proposed was esti- 
mated to cost $9,314,000. 


Tennessee Seeks Merger 
With Northeastern 

Tennessee Gas Transmission Com- 
pany, in an application filed with the 
FPC, has proposed to acquire and 
operate its wholly owned subsidiary, 
Northeastern Gas Transmission Com- 
pany. 

The merger would be accomplished 
by cancelling Northeastern’s $9,000, 
000 in capital stock, which Tennessee 
owns, along with cancellation of $8,- 
915,700 in demand notes held by Ten- 
nessee. The parent company would 
assume the bonded indebtedness of 
Northeastern and transfer the plant, de- 
preciation, and other accounts. 

Northeastern operates a 533-mile 
gas pipe line system in Massachusetts, 
Connecticut, New Hampshire, and 
Rhode Island. It also has authorization 
to do business in Maine and Vermont. 
The Tennessee system now has more 
than 6000 miles, including a 2000- 
mile Texas to New England main line. 


Final Section Completing 

Crewmen expect to complete the 37.5 
mile section of 30-in. pipe line in the 
final phase of a 73 mile “Biggest Inch” 
loop that will boost the flow of Texas 
gas to Southern California. 

Work on the section west of Blythe, 
California, was proceeding ahead of 
schedule, according to Gas Company 
Pipe Line Engineer M. J. Binckley. 
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Mid-Georgia Construction 
Authorized with Condition 

The FPC has affirmed, with modifi- 
cations, a decision by an FPC Presid- 
ing Examiner authorizing Mid-Georgia 
Natural Gas Company, Atlanta, Geor- 
gia, to construct and operate pipe line 
facilities to supply natural gas from the 
system of Transcontinental Gas Pipe 
Line Corporation to several communi- 
ties in Georgia. 

The Commission’s order authorizes 
Mid-Georgia to supply natural gas to 
Porterdale, Conyers, Millstead, Cov- 
ington and Oxford, Georgia. The ex- 
aminer’s decision, filed by presiding 
examiner Ewing G. Simpson, had de- 
nied the request for service to Coving- 
ton and Oxford because of the ques- 
tionable franchise authorization under 
which Mid-Georgia proposed to dis- 
tribute gas to those two communities. 

FPC, however, ruled that Mid- 
Georgia should be allowed to constuct 
and operate the facilities to serve Cov- 
ington and Oxford, conditioned upon 
Mid-Georgia obtaining valid franchise 
authority pursuant to Georgia Law. 


Line From Fosterton Area 
May Change Direction 

A change of direction for the pro- 
posed Fosterton medium gravity oil 
field pipe line has been indicated by 
inference from a contract signed late 
in December between the operating 
companies in the field and a new refiner 
in the Minneapolis area, Great North- 
ern Oil Company. The contract calls 
for 10 years’ supply of medium gravity 
crude at 20,000 bbl per day to a re- 


PIPE LINE PROJECTS 


finery to be built by 1955 at Minne- 
apolis-St. Paul. The Great Northern 
company is owned by Woodley Petro- 
leum Company and Southern Produc- 
tion Company, Inc., both partners with 
Socony-Vacuum Oil Company, Inc., in 
the Fosterton four-pool field. 

Presumably, the proposed pipe line, 
originally announced with the inten- 
tion of cutting into the Interprovincial 
pipe line at Moose Jaw, is now more 
likely to-run southeast as part of the 
major operation contained in the Sioux 
Pipe Line Company plans, including 
pick-up of United States Williston 
Basin crude. This would involve con- 
struction of at least 100 miles and 
possibly up to 150 miles of line in 
Saskatchewan, including gathering sys- 
tems to pick up crude from the Gull 
Lake, Rapdan, and Dollard fields 
which lie within an economic range of 
any line route out of Fosterton. 

No specific plans have been an- 
nounced as to the route of such a line, 
but the engineering report of Shell 
Pipe Line Company, commissioned to 
prepare a study of the entire proposed 
Sioux Pipe Line system, will likely 
contain this when it is delivered in the 
spring. Construction could start this 
year. 





Short Line Sold 


Rock Island Refining Company has 
purchased a 6-in. line in Oklahoma 
from Interstate Oil Pipe Line Com- 
pany. The 17'2-mile line, which Rock 
Island has leased for sometime, is be- 
tween the Marlow and Tussy stations 
on Interstate’s Oklahoma system. 





SECTION OF pipe with oil drip attached and coated is lowered-in on Northern 
Natural line. Drip is used to trap fluids that accumulate during flow of gas. Photo 
taken on Northern Natural’s 34-mile, 30-in. loop line laid in Nebraska recently. 
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——W. L. WALKER CO.— 


SINGLE 
TRIPPING 


WALKER OIL THIEF 


al bs 





Take 


samples 
faster with the 


Walker Oil 
Thief. A trouble- 
free Single Trip- 
ping device en- 
ables the gauger 
to trip the thief 
at any depth with 
one quick jerk. 
Only one chain 
f or rope required 
| for lowering and 
i tripping the 
| thief. 


Other exclu- 
sive features in- 
clude: a rotating 
valve seat to assure proper seat 
ing; encased springs to prevent 
fouling; trip mechanism which 
accommodates any length trip 
rod. Sturdily built for longer 
service. Available in five sizes: 
12, 16, 18, 24 and 36 inches. 
Available through all supply 
stores. 
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MACHINES 


e GAUGING o SAF! 
TAPES HEATERS 


e STRAPPING o CARRYING 
Seay ict KITS CASES 


Everything ihe gauger needs 
from one dependable source. 


W.£. Walkon Co. 


Phone 2-1148 


1009 South Main Tulsa, Cklahoma 
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WITH THE PIPE LINE CONTRACTORS 


>» Associated Pipe Line Contractors, Inc., 
Houston, Texas, is working on 175 miles 
of 10-in. line from Bozeman, Montana, to 
Clinton, Montana, for Yellowstone Pipe 
Line Company. Jim Ed Andrews is super- 
intendent and Buck Johnson office mana- 
ger at the Bozeman field office. 


> Collins Construction Company, , Vic- 
toria, Texas, has contracted from Merritt- 
Chapman and Scott of India for construc- 
tion of 84,000 ft of submarine line in the 
harbor at Bombay, India. 

Company also has approximately 2.2 
miles ot und:rwater crossing for Socony- 
Vacuum at Accra, West Africa in joint 
venture with Taylor-Woodrow, Ltd., West 
Africa. 


> Dunn Brothers, 801 Mercantile Build- 
ing, Dallas, Texas, has the following haul- 
ing, stringing and unloading jobs: 

335 miles of 30-in. for Gulf Interstate 
Gas Company between Kinkade, Tennes- 
see, and Kenova, West Virginia. Prime 
contractor is H. C. Price Company. 

Approximately 300 miles of 4 to 6-in. 
pipe for El Pasq for a gathering system in 
the Farmington, New Mexico, area. El 
Paso doing own construction. 

56 miles of 8-in. for Magnolia Pipe 
Line Company between Seminole, Texas, 
and Bronco, New Mexico. Prime contrac- 
tor is H. B. Zachry. 

140 miles of 30-in. for Tennessee Gas 
fransmission Company between Savan- 
nah, Tennessee, and the Tennessee-Ken- 
tucky state line. 

62 miles of 30-in. for Tennessee Gas 
Transmission Company between Lisbon 
and Cambridge, Ohio. 


» El Paso Natural Gas Company, El 
Paso, Texas, has crews working on 300 
miles of 4 to 16-in. gathering system lines 
near Bloomfield, New Mexico, at the 
Blanco field. Superintendent is Joe Self 
and B. R. Jones, office manager. 

El Paso crews are also starting on 200 
miles of 30-in. line from Winslow, Ari- 
zona, to Gallup, New Mexico. J. E. Lowry 
is job superintendent and J. S. Smith, 
office manager. 


> Williams Brothers Company, 324 Na- 
tional Bank of Tulsa Building, Tulsa, Ok- 
lahoma, has contract for 615 miles of 
8-in. products line in Alaska for the U. S. 
Corps of Engineers in a joint venture with 
McLaughline, Inc., and Marwell Con- 
struction Company. 

Company also has 75 miles of 12-in. 
line for Oklahoma-Mississippi River Prod- 
ucts Pipe Line, Inc., between White River, 
Arkansas, and Memphis, Tennessee. Jim 
Childers is superintendent and George 
Gossett, office manager, at the Patterson, 
Arkansas, field office. 

Company has contract for 50 miles of 
line for North Carolina Public Service 
Company near Hendersonville, North 
Carolina. Work was begun in early De- 
cember. 


> Williams Pressure Service Company, 
422 Commercial National Bank Building, 
Shreveport, Louisiana, has two fill units 
working on the Lakehead Pipe Line as 
part of hydrostatic testing operation. Wil- 
lard Wilkerson is superintendent at the 
St. Ignace, Michigan, field office. 


> Engineering-Construction Company, 
402 North Cheyenne, Tulsa 6, Oklahoma, 
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is working on 94 miles of 16-in. line for 
East Tennessee Natural Gas Company be- 
tween Knoxville and Kingsport, Tennes- 
see. Also being laid on the same job are 
56 miles of 4 through 12-in. line in later- 
als from the main line. Jim Williams is 
superintendent and J. W. Tyner, office 
manager, at the Morristown, Tennessee, 
office. 

Company is also constructing approxi- 
mately 65 miles of 4 through 26-in. line 
near Elkhart, Kansas, for Colorado Inter- 
state Gas Company. Earl Hackleman is 
spreadman and H. B. Hoge office mana- 
ger on the Elkhart job. 


> Engineers Limited Pipeline Company, 
225 Bush Street, San Francisco, Califor- 
nia, is working on 90 miles of 34-in. for 
Pacific Gas and Electric in California. 
Company also has 81 miles of 10-in. 
line for Yellowstone Pipe Line Company 
between Murray, Idaho, and Spokane, 
Washington. C. P. Hamilton is superin- 
tendent and Virgil Darby, office manager. 


> Foster Wheeler Corporation, 165 
Broadway, New York 6, New York, has 
contract with North Atlantic Treaty Or- 
ganization for management of 1920 miles 
of product line to be laid in Western 
Europe. 


> R. H. Fulton and Company, P. O. Box 
1526, Lubbock, Texas, is constructing 250 
miles of 30-in. line for El Paso Natural 
Gas Company between Corona and Gal- 
lup, New Mexico. A. A. Carrigan is super- 
intendent and Bill Cohoon office mana- 
ger for spread one; M. L. Boyd is super- 
intendent and Charles Siewert office 
manager on spread two. 

Company has 58 miles of 16 and 20- 
in. line for Cities Service Gas Company 
near Purcell, Oklahoma. Vance Albers is 
superintendent and C. E. Helweg office 
manager. 


> H. C. Price Co., Pipeline Division, P. 
O. Box 1111, Bartlesville, Oklahoma, has 
the general contract covering construction 
of approximately 355 miles of 30-in. high 
pressure natural gas pipe line for Gulf 
Interstate, Gas Company starting at a 
point near Gordonsburg, Tennessee, and 
extending northeasterly to a point near 
Catlettsburg, Kentucky. Approximately 75 
miles remaining to be completed. 


> Houston Contracting Company, Ltd., 
2707 Ferndale Place, Houston, Texas, has 
the following construction work: 

Approximately 500 miles of 30-in. nat- 
ural gas line for Gulf Interstate Gas Com- 
pany from Rayne, Louisiana, to Kinkade, 
Tennessee. Three spreads on this work as 
follows: 

From Mississippi River going north, E. 
C. Norris, superintendent; R. E. Thorn- 
ton, assistant superintendent; R. J. Axsom, 
field office manager; present headquarters, 
Water Valley, Mississippi. Approximately 
165 miles completed. 

From Ouachita River going south, R. 
L. Silar, superintendent; L. F. Redfearn, 
field office manager; headquarters, Jena, 
Louisiana. Approximately 117 miles com- 
pleted. 

From Ouachita River going north, M. 
L. Thompson, superintendent; J. B. Stod- 
dard, field office manager; headquarters 
will be in Winnsboro, Louisiana. 

Operations on all three spreads have 
been suspended for the winter months. 


THE 


> Lone Star Constructors, 1014 Mercan. 
tile Bank Building, Dallas, Texas, is work. 
ing on 45 miles of 14 and 16-in. line for 
Arkansas-Louisiana Natural Gas Com. 
pany, between Waskom and Longview, 
Texas. H. A. Wylie is superintendent and 
H. O. Hall, Jr., office manager. 


> Merritt-Chapman and Scott, 260 Madi- 
son Avenue, New York 16, New York, 
has contract for pipe line system in India 
to link two refineries under construction 
at Bombay, India. Work has just begun, 
machinery being set up and coating of pipe 
underway. 


>» C. E. Wilson Construction Company, 
1401 Fairfax Trafficway, Kansas City 15, 
Kansas, has completed a products ter- 
minal at Geneva, Nebraska, for Kaneb 
Pipe Line Company. Company also has 
undetermined amount of % through 4-in, 
line in Cedar Rapids, Iowa, for Iowa-Illi- 
nois Gas and Electric Company. 


> River Construction Corporation, 6100 
Bowie Boulevard, Fort Worth, Texas, has 
73 miles of 30-in. line in Riverside 
County, California, for Southern Califor- 
nia Gas Company. 

Company has contract for 303 miles of 
|2-in. and 97 miles of 10-in. for the Okla- 
homa-Mississippi River Products Pipe 
Line, Inc. 

Company also has 25 miles of 30-in. 
for United Gas between Pasadena and 
Missouri City, Texas. 


> Western Pipe Line Constructors, Box 
798, Austin, Texas, is working on 167 
miles of 30-in. line for El Paso Natural 
Gas Company between Kingman and 
Flagstaff, Arizona. Benny Williams is 
superintendent and P. O. Rutledge office 
manager at the Williams, Arizona, field 
office. 


> Oklahoma Pipe Line Constructors, 
6612 Harry Hines Boulevard, Dallas, 
Texas, is laying approximately 150 miles 
of 30-in. for El Paso Natural Gas Com- 
pany between Denver City, Texas, to a 
point near Roswell, New Mexico. Two 
spreads are working on the job. Louis 
Visentine is superintendent of spread one. 
E. R. Law is superintendent of spread two 
and Gene Gohring is assistant superin- 
tendent. R. F. Mueller is office manager 
and Geno Gallina purchasing agent. 


> Parkhill Truck Company, P. O. Box 
1856, Tulsa, Oklahoma, reports the fol- 
lowing work: 

Hauling 30-in. pipe for Gulf Interstate 
Gas Company from Houston and Orange, 
Texas, to storage points in eastern Louisi- 
ana and Mississippi. 

Hauling, storing where necessary, and 
stringing approximately 303 miles of 12- 
in. pipe from White River to Allen, Okla- 
homa, for Sunray Oil Corporation. Con- 
tractor, River Construction Corporation. 
Also approximately 97 miles of 10-in. 
pipe from Allen, Oklahoma, to Duncan, 
Oklahoma. 

Unload, haul and string approximately 
13 miles of 16-in. and 29 miles of 12-in. 
pipe for Gulf Interstate gathering system 
in Louisiana. Contractor, Associated Pipe 
Line Contractors, Inc. ; 

Hauling and stringing 25 miles of 30-in. 
pipe for United Gas Company between 
Pasadena and Missouri City, Texas. 
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Helping to make a 
pipe dream come true! 


Imagine a steel pipe line big enough for you to crawl through .. . span- 
ning mountains, rivers and swamps in the rugged terrain of the Canadian 
Rockies ... traveling 720 miles to carry oil from Alberta, 

Canada to the Pacific Northwest... 


This is the pipe dream which Canadian Bechtel Lim- 
ited made a reality. Known as the Trans Mountain 
Pipe Line, it is moving crude oil to Vancouver and Seattle areas. 


Aiding in the completion of this gigantic project was the depend- 
able delivery of Basalt-Kaiser steel pipe from California— more evidence 
of how Kaiser Steel is helping to build a stronger West. 


This is one more example of Kaiser Steel’s dependability —one more reason why 
experienced pipe line companies know that... 


It's good business to do business with 


ser Steel 








KAISER STEEL PIPE SPECIFICATIONS °* All pipe manufactured to latest A.S.T.M. and A.P.1. specifications 




















Type Diameter Length Wail Thickness Shipping Point 
Continuous Weld —Threaded and Coupled V2"’ to 4” Uniform 21 Standard Fontana, Calif. 
nominal |.D. 
Continuous Weld — Plain End 24%" to 4/2"’ O.D. Up to 40 Standard Fontana, Calif. 
r Electric Resistance and Fusion Weld ~ Plain End 14” to 18’ O.D. Up to 40 .250’’ to .500’’ Napa, Calif. — Basalt-Kaiser 
Electric Resistance Weld — Plain End 5,%"' to 1234” O.D. Up to 55 .188” to .375" Fontana, Calif. 
Electric Fusion Weld — Expanded — Plain End 20” to 30’ O.D. Up to 40’ .250’’ to .500’ Napa, Calif. — Basait-Kaiser 








Prompt, dependable delivery at competitive prices © KAISER STEEL CORPORATION Los Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New York 
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Big Loop Program Scheduled on Interprovincial’s Line 


|NTERPROVINCIAL Pipe Line 
Company will complete the looping 
of its entire central division between 
Regina, Saskatchewan, and Gretna, 
Manitoba, with 24-in. pipe, next sum- 
mer, and will lay a substantial mileage 
of 26-in. loop on the other two divis- 
‘ions. President T. S. Johnston has an- 
nounced location of the 24-in. loop 
sections, a total of 98 miles completing 
four gaps left in this 334.3-mile divis- 
ion after the 1952 and 1953 loop con- 
struction jobs. The 26-in. loop will 
consist of about 200 miles in the east- 
ern division, operated by Lakehead 
Pipe Line Company in Minnestota be- 
tween Gretna, Manitoba, and Superior, 
Wisconsin, and about 300 miles in the 
western division between Edmonton 
and Regina. 

Eighteen miles of 24-in. loop will 
be laid east from Regina to a point near 
Davin where it meets the western end 
of the loop section laid in 1953. Ten 
miles will be laid between Peebles and 
Kipling, between the eastern end of a 
1952 loop section and the western end 
of a section laid in the 1953 program. 
These sections are both in Saskatche- 
wan. Straddling the Saskatchewan- 
Manitoba border, the longest 1954 
section will be approximately 52 miles, 
running from Kelso scraper trap in 
Saskatchewan and a point between 
Scarth and Maon in Manitoba at the 
western end of a 1953 loop section. 
The remaining section of 18 miles will 
link Gretna station with the point near 
Winkler, Manitoba, where the 1953 
construction program started. The cen- 
tral division, with this loop in the 
ground by the end of next summer, 
will have a complete 16-in. and a cam- 
plete 24-in. line for its entire distance. 

Exact location of the western divis- 
ion loop has not been determined, and 
this has held up bidding. The reason 
is the desire of the company to de- 
termine approximately how much oil 
is likely to be offered for transporta- 
tion from the recently discovered 
Smiley field in western Saskatchewan, 
25 miles from Kerrobert station. Thete 
is some indication that Imperial Oil 
Limited may take as much as 12,000 
bbl per day of this production for its 
Regina refinery by the end of next 
summer, in which case the easterly 200 
miles of this 438-mile division would 
have to carry a larger load than the 
westerly portion and would probably 
have the larger proportion of the 300 
miles of loop. This division consists of 
20-in. pipe in the original line and has 
not yet been looped at all. 

Location of the 26-in. loop in the 
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324-mile Lakehead division has not 
been decided. 


New Stations Planned 

Five new stations will be constructed 
in Canada, on the sites of existing sta- 
tions, and three in the United States, 
in the 1954 construction season. One 
station will be built on the 30-in. line 
between Superior and Sarnia, which 
was completed at the end of November 


HEAT 
an Bb I 








by 84X35" 


and made first delivery of crude 
Sarnia early in January. The Canadiar 
station construction will consist virtu 
ally of addition of one unit to each ex 
isting station, at the points where th 
additions are to be installed. Locations 
have not been announced. 

Total throughout capacity of thx 
system will be 205,000 bbl per day out 
of Edmonton when the combined loop 
and station program is completed. * 


OVER 1,000 
NOW IN USE! ~ 






FOR: © OIL © MUD ® ACID © SALT WATER © WATER FLOODING 
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SKID OR TRAILER MOUNTED 
REPLACES 4” x 6” FOR MOST PURPOSES 
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®Wheatley Equipment & Supply, Limited 


Here’s one you won't give back to 
It’s terrific for those 
specialized pumping jobs that have 
been worrying you. Why invest 
more money than is necessary 
for 20 H.P. down to 5 H.P.? 


Plunger F 


WHEATLEY PUMPING UNITS AVAILABLE THROUGH: 


® Charles Wheatley Cos. » Franklin Supply Co. » J & L Supply Co. 
® United Supply Mfg. Co. » Walker-Neer Co. ® D. T. O'Conner Co 


To obtain more information on products advertised see page E-69 


HERRINGBONE GEAR 
REDUCING LINERS 
POT TYPE FLUID END 
NO ROD OVERLAP 
ANTI-FRICTION BEARINGS 
CONTROLLED LUBRICATION 

























PUMPS G VALVES 
TULSA 6. OKLAHOMA « 
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More than two years of yO ANN MT Ye 
trouble-free service with HYDRAULIC FAN DRIVE 








De Laval IMO hydraulic motor 
teamed with De Laval Worm Gear at Carter Oil Company 








De Laval IMO hydraulic motors and pumps have 
operated twenty-four hours a day for over two years on 
FPO IF cee Yn the Happy Cooling Tower at the Carter Oil Company, 
mRNA SN ee oo) | | | Elmore City, Oklahoma Compressor Station. 

MM LAM AI IE 

—_ a Fans are driven through De Laval WVC Worm 

Gear Reducers. There is absolutely no vibration 
or noise. -The equipment has yet to require maintenance 
of any consequence. Indications point to a long, 
trouble-free life expectancy. 

Here’s why De Laval IMO Hydraulic Drives insure 
trouble-free service. The IMO hydraulic motor has no 


bearings, no reciprocating parts, no vanes, no timing 
oo] fe) 





De Laval IMO A324A hydraulic motor. Capacities to 200 gpm; 
temperatures to 250 F; pressures to 500 psig. 


gears, no intricate sub-assemblies. The drive is in 
complete hydraulic balance. The simple basic IMO 
design has only three moving parts. 

Call in your De Laval representative. He can solve 
your problem quickly in the application of De Laval 
completely standard hydraulic motors, pumps and 








worm gear reducers. Or, ask your heat exchanger supplier 


De Laval Type WVC Worm Gear; 5 to 75 hp; ratios 34:1 to to specify De Laval drives. 


114%4:1; center distance 4.00” to 13.50”. 





22 EWENG Hydraulic Drives 


DE LAVAL STEAM TURBINE COMPANY 


’ ° —— 9 . nie 
warene Nottingham Way, Trenton 2, New Jersey 
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> Claude L. Draper, member of the Fed- 
eral Power Commission since 1930, has 
been unanimously re-elected as vice chair- 
man of the group for the calendar year 
1954. Draper, a Republican and a native 
of Cheyenne, Wyoming, is the dean of the 
commission in point of service and has 
served under four presidents. 


) Kirkman M. Stubblefield and W. N. 
“pill” Ward have been promoted to me- 
chanical foremen in the Southern division 
of Interstate Oil Pipe Line Company. 
Ward has been with Interstate for 18 
years and Stubblefield 16 years. 


» W. E. Mueller has been elected presi- 
dent of Colorado Interstate Gas Com- 
pany, succeeding Robert W. Hendee, who 
has resigned. Hendee is a member of the 


company’s board of directors and will . 


continue in that capacity and as a con- 
sultant to company management. Mueller 
joined the company in 1952 as executive 
vice president. He was formerly senior 
vice president with Tennessee Gas Trans- 
mission Company of Houston. 

John W. Hopkins, superintendent of 


compressor stations since 1944, has been: 


named general superintendent of Colorado 
Interstate. L. M. Stone, assistant con- 
troller the past two years, has been pro- 
moted to controller. 


) Albert S. Munneke, superintendent of 
Service Pipe Line Company’s Salt Creek 
district in Wyoming, has been transferred 
to Williston, North Dakota, as superin- 
tendent of a new North Dakota district. 
R. R. Strand, Casper, is the Wyoming 
division manager of which the North 
Dakota district is a part. . 

Munneke will be replaced by John H. 
Keyes, Jr., of Casper, formerly division 
chief engineer for the company in Wyo- 
ming. W. L. “Stretch” Kennedy, Jr., a 
senior engineer in the Tulsa headquarters, 
is taking a leave from this post, to tempo- 
rarily replace Keyes at Casper. 


> Charles Ashmun has been appointed to 
the newly created position of Supervisor 
of Oil Movements for The Buckeye Pipe 
Line Company, with headquarters in the 
general offices at Lima, Ohio. 

Ashmun graduated from Kent School, 
Kent, Connecticut in 1936. He joined 
Buckeye in 1939 learning the pipe line 





J. G. Norton A. T. Glover 


> John G. Norton, chief mechanical en- 
gineer for Magnolia Pipe Line Company, 
has been elected a member of the com- 
pany’s board of directors. He succeeds 
A. T. Glover, general superintendent, 
who has retired after 41 years’ service. 
Joe E. McGeath, who has been assist- 
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business from the bottom up. His first job 
was as a laborer in the field repair gang 
and later after working as clerk in various 
departments of the company’s New York 
office, he was appointed in 1948 assistant 
to the oil traffic manager. In 1950, he re- 
ceived the appointment as assistant to the 
vice president and in this capacity was in 
charge of industrial relations. 


>» Wallace W. Mitchell, Coalinga, Cali- 
fornia, has been appointed acting super- 
intendent of Tide Water Associated Oil’s 
San Joaquin Valley pipe line system, re- 
placing Grove E. Herrmann, who has re- 
tired. 

Mitchell will make his headquarters at 
Coalinga, where the head office of the 250 
mile crude oil carrying pipe line system is 
located. He will supervise the company’s 
Valley gathering and trunk line system 
and its Monterey, California, marine 
terminal. 

The pipe line runs up the western side 
of the San Joaquin Valley in Central 
California from Fellows to the company’s 
1500 acre Avon refinery at Associated, 
California, on San Francisco Bay. Mit- 
chell first worked for Tide Water Asso- 
ciated in 1928 while still in college as a 
pipe line roustabout in the Coalinga area. 


> George A. Morgan, superintendent, 
market research department, Peoples Gas 
Light and Coke Company, Chicago, has 
been appointed chairman of the rate com- 
mittee of the American Gas Association. 
The AGA Rate Committee makes studies 
of various costs involved in supplying gas 
to different classes of customers and re- 
commends forms of rates designed to 
meet such costs equitably and at the same 
time to secure adequate and just revenue. 


> B. H. Harper, secretary, Northern Nat- 
ural Gas Company, Omaha, Nebraska, 
has been appointed chairman of the corpo- 
rate secretaries committee of the Améri- 
can Gas Association for 1954, it was an- 
nounced recently. This committee was 
formed during the AGA annual conven- 
tion in October 1950, at the suggestion of 
Harper, to study and develop methods for 
meeting the problems of corporate secre- 
taries. Dale Parker, secretary, The 
Columbia Gas System, Inc., New York, 
New York, served as the initial chairman 
of the committee. 





J. E. McGeath 


R. L. Taylor 


ant general superintendent, has been pro- 
moted to general superintendent. R. L. 
Taylor, formerly administrative assistant, 
has been promoted to assistant to the 
manager. J. J. Harris, mechanical engi- 
neer, has been transferred to the dispatch- 
ing department as engineer. 


> Prof. Robert S. Green, chairman of the 
department of welding engineering at the 
Ohio State University, has been named 
executive director of the university’s En- 
gineering Experiment Station. He suc- 
ceeds Prof. Jacob R. Shank, assistant di- 
rector since 1938, who asked to be re 
lieved as the administrative head of the 
station to devote his full time to his pro 
fessorship in the department of civil en- 
gineering. The change becomes effective 
April 1, 1954. 





C. H. Gompf 


O. F. Moore 


> O. F. Moore, vice president of Ohio Oil 
Company, -who has been manager of pipe 
lines, will become manager of the new 
supply and transportation department that 
will embrace the company’s varied oper- 
ations in transportation and supply of 
crude oil and refined products. J. R. Don- 
nell, now treasurer of the company, will 
become assistant manager of the new 
department. 

Grouped in the new department for 
greater efficiency and coordination will be 
the present pipe line, crude oil purchase 
and sales, refined products supply and 
transportation, traffic, and aviation de- 
partments. 

C. H. Gompf, now assistant manager 
of pipe lines, will succeed Moore as mana- 
ger of pipe lines. J. H. Rice, division 
superintendent of pipe lines at Casper, 
Wyoming, will move to the general office 
at Findlay, Ohio, as assistant manager of 
pipe lines. Clare McElhinny, assistant di- 
vision superintendent at Casper, will ad- 
vance to division superintendent, succeed- 
ing Rice. 

L. T. Weger will become assistant 
manager of the crude oil purchase and 
sales department, headed by D. R. Wil- 
liams. Weger moves to the genera! office 
from Casper, where he is currently in 
charge of crude oil sales in the Rocky 
Mountain area. 

M. D. King, former assistant to the 
manager of refining and marketing, will 
join the staff of the refined products sup- 
ply and transportation department as an 
assistant manager. L. B. McCammon con- 
tinues as manager and L. R. Snyder as an 
assistant manager. 


>» Roy Lunday, former superintendent of 
District 1 has been named superintend- 
ent of District “C” for Panhandle East- 
ern Pipe Line Company. E. B. Newhouse, 
former assistant superintendent at Dis- 
trict “D” has been promoted to District 
“B” superintendent. W. R. Newton has 
been appointed to Newhouse’s former 
post. 


> W. H. Adams, safety consultant at 
AGA since 1951, has retired. A veteran 
of more than fifty years’ service in the 
gas industry, Adams joined the AGA after 
serving as safety director of Manufac- 
turers Light and Heat Company. 

He directed the AGA’s intensified acci- 
dent prevention campaign, disseminating 
information to the industry. He rendered 
valuable service to gas utility and pipe 
line companies in the industry. 
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CINCH 


Affords Faster, 
Smooth Bends 





























Cinch standard equip- 
ment now offers an 
improved hydraulic 
system and new 
wedge-type pin-up 
slide for greater dura- 
bility and speed. if 
desired, even faster, 
easier maneuvering 
can be obtained with 
Athey tracks and hy- 
draulic lift tongue, 


Contractors swear by Cinch 
“Smooth Bend” Pipe Benders for 
dependability and uninterrupted 
service. Cinch Pipeline Equipment 
provides the most up-to-date 
equipment and expert mainte- 
nance. 
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PIPELINE EQUIPMENT, Inc. 














Moving 
to a New Address? 


If you are moving or expect possibly to 
move any time soon, save the coupon 
below for your convenient change of 
address. It will prevent your copy of The 
Petroleum Engineer from being lost or 
misdirected. 


TO: The Petroleum Engineer | 
P.O. Box 1589 e Dallas 

CHANGE MY ADDRESS, beginning with 
the. issue 


| FROM: 
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PIPE CUTTING AND 





e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 
e FIVE MODELS 





(for pipe from 
4” to 36 inches) 


e ECONOMICAL 
e FOR RENTAL OR PURCHASE 


illustrated left: 
Wustrated right: Mathey Shape 


ment. : 
welding analysis. 


*COMPLETE STOCKS OF PARTS FOR ALL MATHEY an 





BEVELING MACHINES 


Illustrated above: Mathey Pipe Cutting and Beveling Mach 
Cuts pipe at any predetermined angle. 
Mathey Out-of-Round Attachment. 


i d Mathey-made) Machines. 
ead ANN : and Coupon Cutting Attach- 


For cutting pipe intersections and coupons for 


d MATHEY MANUFACTURED MACHINES IMMEDIATELY AVAILABLE 














ine. 






Fits all 

















Cc. A. MATHEY MACHINE WORKS, INC. 


212 SOUTH FRANKFORT 
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This right-angle gear box is designed 
for transmitting power to operate a 
rotary table. 


















The Torg-Master unit is designed for 
application to Torque-Converters and 
can be adapted to Pacific-Western 


Converters and other leading makes. TSO unit two speed transmission. Photograph shows installation of diesel 
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engine used to drive rotary table drive. 






FOR BETTER 
GEAR DRIVES... 


see WESTERN GEAR! 


We offer a complete line of gear drives, especially 
designed for the many and varied requirements 
of the Petroleum Industry. Plus engineering 
assistance in development of the installation! 





Pacific-Western high speed units for 
stepping-up speed from prime mover 
to pump. 















Pacific- Western speed reducing units 


for stepping-down speed from prime “a 
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mont Executive Offices, Post Office Box 182, Lynwood, California 
Manufacturers of PACIFIC-WESTERN Gear Products 


mover to pump. (Case cover removed.) 












(S. F. Peninsula) 
Tack ine Coane 1) Manufacturing Information, No. 5200 
n - ur . . . . ‘ 
rH (0 Gear Drives for Pipeline Service No. 5204 


arahit Gear 4 iy) Works a Please send booklets checked: () Herringbone Speed Reducers, No. 4802 


H t 
ee CO) Right-Angle Speed Reducers, No. 5203 


























Write, wire or phone your nearest Pacific - Western office 


Plants —417 Ninth Ave. S., Seattle 4, Washington 
2600 E. Imperial Highway, Lynwood (Los Angeles County), California 
1035 Folsom St., San Francisco 3, California 


NAME — 
COMPANY a 








| 
Belmont (San Francisco Peninsula), California | 
132-134 W. Colorado St., Pasadena 1, California | LE 
117 N. Palmer St., Houston 3, Texas | TIT - 
| 





Representatives —N. 2605 Division St., Spokane, Washington ADDRESS 


930 S. E. Oak St., Portland 14, Oregon 
CITY. ZONE__STATE 





Room 212, Ross Bldg., Denver 2, Colorado 








; 500 South Ervay Street, Dallas, Texas 
Engineering & Machinery Ltd., 1366 W. Broadway, Vancouver, B.C. 
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PIPE LINE PERSONALS 


Officers, Directors 
Named by Yellowstone 

Election of new officers and new 
members of the board of directors of 
Yellowstone Pipe Line Company, 537- 
mile pipe line currently under construc- 
tion from Billings, Montana, to Spo- 
kane, Washington, has been an- 
nounced. 

Newly elected officers of the com- 
pany are Joseph L. Seger, Interstate 
Oil Pipe Line Company, Shreveport, 
Louisiana, president; W. L. Kygar, 
Continental Pipe Line Company, 
Ponca City, Oklahoma, vice president 
and general manager; John D. Mor- 
row, Continental Pipe Line Company, 
secretary; R. L. Bosworth, Continental 
Oil Company, Houston, Texas, treas- 
urer; and P. H. Hunter, Interstate Oil 
Pipe Line Company, assistant secre- 
tary-treasurer. 

Continental Pipe Line Company is a 
wholly owned subsidiary of Continental 
Oil Company, and Interstate Oil Pipe 
Line Company is an affiliate of The 
Carter Oil Company. 

Elected to the Yellowstone board 
of directors were Seger; Kygar; Thomas 
Brownfield, Carter Oil Company, 
Tulsa, Oklahoma; J. W. Liddell, Con- 
tinental Oil Company, Denver, Colo- 
rado; T. A. van Griethuysen, Conti- 
nental Oil Company, Houston; E. L. 
Hiatt, Union Oil Company of Cali- 
fornia, Los Angeles; and W. Turner 
Clack, The H. Earl Clack Company, 
Spokane, Washington. 

Initially the new line will have two 
pumping stations, one located at Bil- 
lings and the other at Helena, Mon- 
tana, with a daily capacity of 30,000 
bbl. The capacity can be increased to 
50,000 bbl per day by installing addi- 
tional pumping facilities. 

The line, now being constructed 
under the supervision of Continental 
Pipe Line Company, is expected to be 
completed in August, 1954. A six-mile 
section of 8-in. pipe line has been com- 
pleted to connect to the Salt Lake 
Pipe Line Company system at Spo- 
kane. At present, 151 miles of line have 
been completed. 

Delivery facilities along the route 
of the line are being constructed at 
Bozeman, Helena, and Missoula, Mon- 
tana, and Spokane, Washington, the 
western terminus of the Yellowstone 
system. Gasolines, fuel oil, and other 
refined products for shipment through 
Yellowstone will be largely supplied 
by the Continental Oil Company re- 
finery and the Carter Oil Company 
refinery, both located at Billings, 
Montana. 





>» A. N. Horne has been elected a direc- 
tor and vice president and general mana- 
ger of Texas-Empire Pipe Line Company. 
At the same time C. H. Albitz, Houston, 
was elected a director. 


D-70 








P 605. 


Construction, Sales Boom Predicted 
Through 1956 for Pipe Lines, Utilities 


SALES of gas by utilities and pipe 
lines in 1956 will total about 71.6 bil- 
lion therms, an increase of 33.1 per 
cent over actual sales of 53.8 billion 
therms in 1952, and 25.8 per cent 
higher than estimated sales of 57 bil- 
lion therms in 1953. This estimate was 
published recently by American Gas 
Association in a report: “Gas Require- 
ments and Supplies of the Gas 
Utility and Pipeline Industry.” 

The report covers industry estimates 
on an annual basis through 1956 as 
well as forecasts of peak day require- 
ments and supply through the 1956- 
1957 heating season. 


Future Demand Higher 

Anticipated 1956 space heating de- 
mand will exceed 1952 requirements 
by approximately 55 per cent. This is 
the largest relative gain foreseen in any 
class of service. Residential space heat- 
ing customers are expected to number 
16.1 million in 1956, an increase of 
38 per cent over the total served by 
the industry at the end of 1952. 

The demand for gas for space heat- 
ing is increasing more rapidly than the 
rate of customer growth. Acceptance 
of gas for space heating is growing 


‘rapidly in Northern areas under the 


impetus of pipe line expansion pro- 
grams. Generally speaking southern 
areas now have a higher degree of 
space heating saturation. Residential 
space heating will account for 23 per 
cent of total annual gas requirements 
in 1956, compared to less than 20 per 
cent in 1952. 

Sales to interruptible industrial 
customers are expected to increase 
only slightly as the gas industry utilizes 
underground storage facilities more 
extensively in meeting peak load re- 
quirements imposed by househeating 
demands. Total withdrawals of natural 
gas from underground storage in 1956 
will approach 4.4 billion therms, rep- 
resenting a gain of 110 per cent over 
total withdrawals in 1952. 


Storage Increase Significant 

The increased use of underground 
storage in aiding pipelines to operate 
at high annual load factors perhaps 
is one of the most significant develop- 
ments shown in the survey. More than 
one-third of the total increase in peak 
day availability of natural gas from 
the 1952-1953 season to the 1956- 
1957 heating season is attributable to 





Annual Peak Day 
"1956 1953 1956-57 1953-54 
Residential. ....... 24,600 17,800 234 182 
Commercial........ 6,300 5,100 50 40 
Industrial and other. 49,700 34,000 90 77 
_ SE 71,600 56,900 374 299 





a 


increased withdrawals 
ground storage. 

Peak day requirements for resi- 
dential space heating are expected to 
advance about 49.2 per cent during the 
the four years to total more than 205 
million therms. Total peak day firm 
requirements for all sales and company 
use in the 1956-1957 heating season 
will be about 403,700,000 therms while 
total supply as now estimated will be 
about 402,000,000 therms. Concrete 
plans will be made, without doubt, 
to provide adequate supplies to meet 
the slight deficiency which appears 
only in the last year of the series. 


from under- 


The industry will require 7,300,000 


tons of steel pipe for its expansion 
program from 1953 through 1956. The 
major portion represents steel pipe of 
16-in. and larger diameter, which will 
require 4.9 million tons or 67 per 
cent of the total. Pipe of this size is 
used primarily by transmission com- 
panies to construct major lines. 

New construction costs are expected 
to aggregate $4 billion in the four- 
year period with an estimated $1.9 
billion being expended for transmission 
facilities. About $1.4 billion will be 
spent on new distribution facilities 
with the remainder going for produc- 
tion, underground storage and general 
plant expansion. 

The report on which these statis- 
tics are based is essentially a continua- 
tion of a previous survey conducted by 
the Gas Planning Division of the Pe- 
troleum Administration for Defense. 
In recognition of the importance of 
such data, the A.G.A. will continue 
to compile statistics relating to future 
gas supplies and operations. Absence 
of such statistics has hampered the gas 
industry and has hindered the steel 
industry attempts to develop long- 
term plans for pipe-fabrication ex- 
pansion. Such plans are necessary to 
ensure adequate supplies of steel pipe 
and other materials to the gas industry. 

A brief summary comparing 1956 
requirements with estimated 1953 sales 
is shown in the table. x et 
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ROCKWELL=Nordsirom VALVES 


In large manifolds, the superiority of Rockwell- 
Nordstrom valves quickly becomes apparent. 
Large numbers of Rockwell-Nordstrom valves, 
sometimes in company with other types of 
valves, are installed on lines that are operated 
frequently. It’s easy to compare Nordstrom’s 
trouble-free performance with that of ordinary 
non-lubricated valves. 

Field testing of this kind is the best salesman 
Rockwell has. It proves that Nordstrom valves, 


with their exclusive system of pressurized 
internal lubrication, seal more tightly, last 
many years longer and operate more easily 
than any other type of valve. 

Take a tip from manifold operators who 
have judged the performance of hundreds of 
valves. Install Nordstrom. For additional in- 
formation on Nordstrom valves, write: Rock- 
well Manufacturing Company, Pittsburgh 8, 
Pa. Canadian Licensee: Peacock Brothers Limited 


ROCKWELL=Nordstrom VALWES lLubicantSealed tor Posttve SutO# 


To obtain more information on products advertised see puge E-69 E-la 
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Fluor offers specialized engineering groups to handle your process prob- 
lems—from a raw material analysis to the engineering and construction 
of a plant. Or, for your special equipment requirements, Fluor offers: 









THE FLUOR CORPORATION, LTD. NEW YORK 

[aa paa ce CHICAGO 
LOS ANGELES 22, CALIFORNIA sera eee hdd 
CONSTRUCTORS Bess 
SAN FRANCISCO 

HOUSTON 

MANUFACTURERS Fes tile i 
TULSA 





FOREIGN; FACTSE-FLUOR + PARIS 
FLUOHR OF CANADA-TORONTO 
FLUOR INTERNATIONAL +> BEIRUT 
FLUOR PERUANA, S$. 4." btm 
WHEADO WRIGHTSEON+LONDOWN 
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PROGRESSIVE ////_PIPELINERS SPECIFY 








=| G=2 TYPE VALVE CONTROLS 
3 Major pipelines depend on E-I-M Valve Controls for opening and closing valves of 
M 7 all sizes quickly and with precision. The Type G-2 Valve Control is powered by the 
product in the transmission line without a pressure drop. It is activated remotely by 
pushbutton or radio and flashes back a signal when the operation is completed. 
za When you need speed, dependability and accurate control for your pipeline, you 

. know you can depend on E-Il-M Valve Controls. Whatever your transmission 
problem, let our engineers help you solve it. 


Ce 


CORPORATE D 








1340 OLD SPANISH TRAIL * HOUSTON 25, TEXAS *© MOhawk 4587 


Valve Controls * Speed Reducers * Cooling Tower Drives * Control Valves 
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VELOCITY! OF FLOW, FT. PER SEC., THROUGH 2-IN. TUBING 
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2Gas volumes entering into the velocity calculations are based on tubinghead pressure ; atmospheric pressure is assumed to be 15 Ib. per sq. 
calculating the no. of atmospheres, 


1Solution of gas and condensation under pressure are not considered ; hence the values are maxima. 
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What Mr. Tubes Can Do For You 


Mr. Tubes can do a lot for you. Next time pressure tubing is on 
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-abouf pressure tubing 


When it comes to pressure tubing, you’re wise to talk to somebody who 
knows your problems. Mr. Tubes, your nearby B&W Tube Representative, 
serves the oil, chemical and power industries . . . and related fields 

. .. faithfully and efficiently. He is constantly concerned with tubing 
problems his customers encounter, and he devotes a lot of his time to 
helping find the right answers to questions of pressure and temperature. 








your mind, call on him. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Stainless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 


To obtain more information on products advertised see page E-69 E-le 





A 


Si 





THE 





P 533.300.400.1 

















VELOCITY! OF FLOW, FT. PER SEC., THROUGH 4-IN. TUBING 





















































AWC MON SHOH AMON ASBAHOCH MH DHHOAN NMOOSCHMOSOAMGH YTHBHDNAOGOSO HOAMAHAD HOAAAMWOAE 
SicccocoScHHH SSSOSOHRHHH SSCOHRHHRHA SOHHH HAN SOHHHAND COHHANNDM COTMAANMM 
a 
| 
~ AWHONN AHO 02 19 00 © 0 19 CO © MOOANW Om tree HONS HONDO HH At OO nao oaece ee 
MP) SOSOCOR eR eR HK COSC HR HH NR COOH HH AN SCOHHHANN COHRHNANM COR ANANAMM CM AANMWMH ST 
_ 
o 
* AYN AH MOH MOANAHROHM MROHHRHHD BPONGCOSCHAMD WOAAAMDMDHD MH OAHANRN ONNMMOOTE 
S Blecceoetnnt nt CCOOHHHAN SOHHBRHANN SOHHAANNH SDOHHANHDM DHAANNMMY CHK NMOS 
_— 
E 
g 
ies . O13 00 © OD 19 0 © MOrmrOoMD OM © HONDO HON wD D> HG HOO OD OO ID mt CO Ar OD OO oH OAMM Am OH SV Os OM 
SIL AIL SCSOOR RHR HARA SOCHHHNNN SSOHHANANM COBH ANNMM CHHANNMNH CHAAMM HH OAAAH wt IO 
= 
~ 
od 
< S SCOOR HH AN CORR HANH CHHHANHNMH CHANNAMHH CA ANANHMHM DANMDMHNO CAND HNM NO 
.7] 
3 
oO 
3 | 
3 | TOMMAMSCS NOM OSHATA ONDHOONH MATH ACMOH BMHMK OCHO ARHHAMNOOW mR N NOOO H+ 
« . . . . . . . . . . . . . . ° . . . ° . . ° . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2 Pi CORR BHANMD CHHNANHNHM CHHNHMHMHH CHANHMHNHH CAAMHNHHGH CHAMTNHOH H=ANDHOOM A 
| 
a| 
@ 2 
he 
S. l - 
ea MOMOHOMHH KPMHOKHMOOHOM DONMHANH SCOSTSCABHDH AMTNHKHDAH MOANHTHODW WAWDNDAM AO 
‘- Bl OCHA ANNHDHH CHNANHNHHH CHAMHHHS ANMHHHOR ANNMHNMOKND ANMNMONAS ANTM NOR 
3 
eH 
WDOPNOHDOH BHHANMMTH MOANKHAANM OABAKHADHANH WBOCMH AHH BAAMTHNSO MOOMOANDS 
Bl SHAH HE HS HANHDHHOKNH HANHKHOSKHAD ANHHOHAOCN HAMNHHAOAT AKOWOANMO ATM FTrVOL 
HNO EHO KRMUNASChRMRASD HOMRHHOH BAAMHMOKHH OBOGSMHAKNHKHN HATDHNHAGO AHAHMKOKM HA 
Stee Sette. Seek sities Site seGtieawe Sa dat aé mal 
clavcacads Suersssy SeSHr SAR YONSSARH “OLSRRHS MNSSAHHAS OHLA RSIS 
2 
a .& 
Fszle g g g g g 3 
gs 6 se) + ~ ~ 
os 
3 
oO 
i & 
6.23 2Seee 
Se l|oeoeces oeceo eeceso eceeceso ceo seseseee8e 888e S 
. wD 5 Ne) 3 Yo wD SSSSasss ZS Ye! Ye) Yen i D mom mS 
386 SESSRssEg SESERsss SESEesss aA AN MH Oe a HAN & aH AND OD =a ANNO OO 
a5 
a) 


based on tubinghead pressure; atmospheric pressure is assumed to be 15 lb. per aq. in. in 





iSolution of gas and condensation under pressure are not considered; hence the values are maxima. 


2Gas volumes entering into the velocity calculations are 


calculating the no. of atmospheres. 
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the Johnson Winch 
made “THE BIG PULL” possible 





The Johnson-Type Series 238 Automatic Steam 
Winch demonstrated its tremendous power when 
it was pressed into service after the main winch, 
which had been built especially for the job, broke 
down and could not be repaired readily. 


The project involved the pulling of a 20” pipe al- 
most four miles across the Straits of Mackinac which 
at one point is 243’ deep, making it the longest and 
deepest pipe line water crossing ever attempted by 
the pull method. With only 2,450’ of the four mile 
stretch hauled by the other winch, the “238” was 
set up at Point McGulpin to pull the 1,700 ton pipe 
line the balance of the way while a similar Johbnson- 
T ype Winch stationed at Point LaBarbe maintained tension and held the pipe on a steady course along 
a 10-foot channel. When this was completed without difficulty, a second pipe of the same proportions 
was laid nearby to finish the job. 


Built in this country for the Lakehead Pipeline Co. of Superior, 
the construction of this pipeline was under the technical super- 
vision of the Bechtel Corp. of San Francisco with the underwater 
crossing by Merritt-Chapman & Scott Corp. of New York. 


This Johnson-T ype Automatic Winch is but one of a full line of Marine Auxiliaries using either steam 
or electric power. Though employed primarily in the marine industry, its part in this epic making 
project presages its use on any venture demanding such exceptional ability. 


If you have a problem of this nature, feel free to consult us. We will be glad to send descriptive literature 
to meet your specific problems. 
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Lectrodryer* 


feeds the nerve center 


ORY AIR only! 


Type BY-5 Lectrodryer provides contin- 
uous flow of dried air to panels in control 
room, protecting vital control instruments 
and lines against moisture. —_ 


2300 instruments . . . 900 controllers and valves 
depend on DRY air to put this giant through its 
paces automatically. If unwanted moisture were 
to creep into instrument air at the nerve center, 
the refinery could be thrown haywire! An instru- 
ment line freeze-up, rust, scale or sludge clogging 
tiny ports could cause a long shutdown. 

For 24 hours a day a Lectrodryer feeds the nerve 
center a constant stream of air dried to a dewpoint 
of -50° F. Moisture doesn’t have a chance! 


Lectrodryers catch the moisture which separa- 








LECTRODRY ERS DRY 


Ss 
WITH ACTIVATED ALUMINA 
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Automatically controlled McMurrey Re- 
finery near Tyler, Texas. One operator 
in the control room can control and watch 
over its entire operation. 





tors and filters let by. Throughout the chemical 
and petroleum industries they dry air, gases and 
organic liquids . . . automatically, economically, 
continuously. For extreme dryness there are 
Lectrodryers drying down to 3 to 4 parts per 
million or less. 

Whatever the drying need, there’s probably a 
Lectrodryer already built to handle it. Our engi- 
neers will help you lay out your system and select 
proper equipment. Write: Pittsburgh Lectrodryer 
Corporation, 334 32nd Street, Pittsburgh 30, Pa. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 





* REGISTERED TRADEMARK U.S. PAT. OFF. 
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S easily removed and 
recovered from waste water 


BULKLEY-DUNTON 


colloidair 


SEPARATORS 


—_—— a rs re rs rs rs se es ee es i 





POLLUTION PROBLEMS are easily, economically 
solved with a COLLOIDAIR. This famous dissolved 
air flotation unit removes and recovers oil from pro- 
duction or refining effluent...prevents rainbow in dis- 
posal waters...enables re-use of water in selected cir- 
cuits...and is compactly designed to occupy minimum 
space. You'll meet the most rigid state, regional, and 
local pollution requirements with COLLOIDAIR. 


LOOK AT THESE EFFICIENCY RATINGS! 


Parts per million 


Colloidair 

Typical operation influent Effluent 
Refinery effluent 82 7 
. 150 28 
232 12 
Cooling tower circuit effluent 230 22 
Drum wash 4290 23 
Car wash 5180 17 


BULKLEY-DUNTON offers a complete line of pre- 
fabricated systems for waste water treatment. Special 
equipment is also designed and supplied for specific 
requirements. And a full staff of engineers is always at 
your service. Write today for complete details! 





BULKLEY-DUNTON PROCESSES, INC. 






Dept. H-1, 295 Madison Ave., New York 17, N. Y. 
Pacific Coast: Dept. H-1, Security Bidg., Pasadena, Calif. 
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Demand for natural gas has surged upward in recent 


years when reserves were increasing less rapidly. An 
industry leader warns we must think now about — 


NATURAL GAS for the future in 
this country is today an important con- 
sideration. As late as 1920, only one 
twenty-fifth of the energy consumed in 
the United States was natural gas. To- 
day it supplies more than one-fifth, or 
half as much as oil and more than half 
as much as coal. The demand is in- 
creasing faster than proved reserves. 
Hence both the consumer and the dis- 
tributor have reason to share with the 
producer concern regarding future sup- 
plies. All are of necessity interested in 
promoting conditions that will assure 
these supplies. 

The change in the relationship be- 
tween the demand for natural gas in the 
United States and natural gas reserves 
has been most pronounced since World 
War II. Since 1945, the demand 
doubled, while proved reserves in- 
creased by only one-third. By 1952, 
proved reserves were near a level of 
20 times the annual rate of production, 
which is perhaps as low as desirable 
from the standpoint of assuring ade- 
quate supplies for the future. Further- 
more, if the same rate of growth in de- 
mand and in proved reserves experi- 
enced during the past six years should 
continue, proved reserves by 1958 
would be only 15 times the annual rate 
of production. This prospect is not un- 
likely in view of recent predictions that 
a practically unlimited demand for gas 
may occur in the next ten years. Such 
a development would pose a major 
problem with regard to adequate sup- 
plies of natural gas for the future. 

A look at the price of natural gas 
over a period of time and at the rela- 
tionship between such price and the 
prices of coal and oil reveals a reason 
for this situation. The retail price of 
natural gas today is approximately the 
same as it was in 1939, while the prices 
of coal and heating oil have doubled. 
Notwithstanding its cleanliness, con- 
venience, and greater efficiency, gas is 
being sold to consumers at retail in 
many large cities, including some in 
important coal producing states, at a 





t+tAddress delivered before American Gas As- 
sociation, St. Louis, Missouri, October 28, 1953. 
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NATURAL GAS FOR THE FUTURE 


HINES H. BAKER 





The Author 


Hines H. Baker is president and a 
director of Humble Oil and Refining 
Company. A 
graduate of the 
University of 
Texas, Baker 
began the prac- 
tice of law with 
Foster and 
Hardwicke in 
Beaumont, 
Texas, and, in 
1919, became a 
member of the 
firm of Baker 
and Baker. From 1919 to 1937 he was 
a member of Humble’s law depart- 
ment. He has been a director since 
1937, vice president from 1941 to 1945, 
executive vice president from 1945 to 
1948, when he was elected president. 














lower price per million British thermal 
units than heating oil or coal. It is being 
sold in the field by the producer at a 
price equal to about one-fourth the 
price of fuel oil at Gulf Coast refineries 
and about two-fifths the price of coal 
at the mine. The cost of producing nat- 
ural gas has risen greatly and is con- 
tinuing to rise. In the light of these 
facts, it is not difficult to understand 
the rapid growth in the demand for nat- 
ural gas and the slower rate of increase 
in proved reserves. 

The meaning and significance of 
these facts in relation to future sup- 
plies of natural gas are not generally 
appreciated. 

The problem of adequate future sup- 
plies is greatly aggravated and made 
doubly serious by reason of continuing 
threat of regulation by the Federal 
Power Commission of the producers’ 
field price of gas moving interstate: In 
fact, the commission is already regu- 
lating the charges for gas produced by 
natural gas companies on the basis of 
a fixed return on the depreciated invest- 
ment in producing properties. The 
threat is that this regulation may be 
extended to the independent producer 
of gas, who is in no sense a public 
utility. 

Before examining the nature and 


effect of this threat if made effective, let 
us look at the nature and operation of 
the natural gas producing business. 

Members of the American Gas Asso- 
ciation are fully familiar with public 
utilities, with their nature and the effect 
of public regulation. The gas distribut- 
ing companies have long been recog- 
nized as public utilities and have oper- 
ated under state and municipal regu- 
lations. Likewise, the interstate trans- 
mission lines transporting gas in inter- 
state commerce and selling it for resale 
by distributors have been regulated as 
public utilities under the Natural Gas 
Act passed by Congress in 1938. 

As you know, a public utility usually 
operates under a public franchise or a 
certificate of public convenience and 
necessity. It is granted certain exclusive 
rights to serve the public, holds itself 
out to perform these services to the 
public, dedicates its property to this 
purpose, and is protected against com- 
petition in whole or in part in its chosen 
and restricted field of operation. After 
its investment is made, it enjoys a rea- 
sonably stable business with more or 
less fixed risks that can be fairly well 
measured, and is entitled by law to 
have its rates regulated so as to yield 
a reasonable return on the investment. 
Because of the heavy investments in- 
volved and the necessity of securing 
the services required in the public in- 
terest, competition is restricted, and 
the rates are regulated to protect the 
public against unreasonable charges 
and at the same time provide a fair 
return on the public utility’s invest- 
ment. 

The business of producing natural 
gas has none of these characteristics 
of a public utility. It is highly competi- 
tive; there are no franchises or certifi- 
cates of public convenience and neces- 
sity that give one producer preference 
or a protected area of operations or 
that restrict competition or afford a 
monopoly. The risks are much greater. 
In fact, to those who enter the busi- 
ness there is no assurance of any re- 
turn on investment; and often the en- 
tire investment itself is lost without any 
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“Good Housekeeping” is the word in this gas 
pipeline pump station. The insulated lines are 


Childers Aluminum Jacketing is used 
here on a cross-country transfer line 


this big new Oklahoma refinery has 
ysed a new kind of aluminum jacket- 


| ing throughout on both insulated lines at a large chemical manufacturing handsomely protected by Childers Aluminum 
580- i and towers and vessels. Light in plant in Texas. This is a rugged test Jacketing, which should last as long as the plant 
blic weight and low in cost, this new for any jacketing, but the light-weight itself. The jacketing requires no painting and 
fect Childers Aluminum Jacketing cut in- aluminum used in this jacketing should very little other maintenance. It even allows the 
but- stallation costs. It is also expected to stand up to weather and chemical cor- interior of the plant to be washed with a hose 
0g qt maintenance costs. rosion it encounters. without harm to the insulation. The chief engi- 


neer reports: “We have standardized on Childers 
per- ; Jacketing for all our insulated lines. It is doing 


gu- an excellent job for us and saving us money.” 

ans- 

iter- 

sale W. . 

1 eather-resistant, low-cost 

‘= |How 5 plants cut costs of gna peng iagobtig 
reasons for the growing popu 
larity of a new jacketing 

ally i k a ' ‘ t ef li specially engineered for insu 

po: jac € ing insuiare ines lated lines. It is made of .006 


thick aluminum and comes wit! 
or without a moisture barrie} 
It is called Childers Aluminum 
Weatherproof Jacketing. You 
can write for a free sampl 
without. obligation. 
Address Childers Manufa¢ 

turing Co., Dept. EN-6, 3620 
W. 11th St., Houston 8, Texas 
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da Weather, wind and corrosive gases are quick and easy during construction; it re- Amazingly easy to handle, Childers 
ter. net going to attack the insulation of this quired no special tools or skill—no shop Jacketing was applied here by men 
: "ew plains-country gasoline plant. The in- forming or cutting. It can be taken off using no more than a wooden wedge 
jusI- sulation is protected by long-lasting alumi- and re-used if lines are moved. Aluminum and a pair of pliers. Childers has 
a hum: Childers Aluminum Weatherproof saves on painting and the tough 35 alloy engineering representatives in every 
en- Jacketing. The management expects this used for Childers Jacketing should stand major ,industrial center who will be 
any low-cost jacketing to hold insulation main- up for years even in highly corrosive glad to confer with you on your par- 
tenance costs to a minimum. Other ad- industrial atmospheres. Check the advan- ticular jacketing problems. Write to 
vantages are that the jacketing went on tages of this jacketing for your own plant. address shown above. 
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Federal regulation of gas production is a new threat to finding sufficient reserves . __ 


return. There is no holding out to serve 
the public in a specific operation and 
no dedication of properties to a public 
use as is. the case with public utilities. 
Under these circumstances, no basis 
exists under our competitive enterprise 
system to regulate the gas producing 
business as a public utility. 

The business is not similar to the op- 
eration of railroads, bus lines, tele- 
phones, electric power, or natural gas 
distribution. These are recognized pub- 
lic utilities regulated both in the in- 
terest of the public served and of the 
investor and the operator of the busi- 
ness. The natural gas producing busi- 
ness, on the other hand, is similar to 
other mining ventures in the high risks 
involved and similar to these and to 
agriculture and manufacturing in the 
prevalence of competition. In these 
competitive industries with which it is 
similar, there is no assurance of any 
fixed percentage of return on invest- 
ment. 

Hence, there is no more occasion to 
regulate the business of producing nat- 
ural gas or the price of such gas when 
sold by a producer than there is to 
regulate the price of coal or iron at the 
mine, oil or sulfur at the well, cattle 
or sheep at the ranch, the products of 
the factory. These prices are controlled 
by the forces of supply and demand 
through competition in a free market. 
The public is protected by this compe- 
tition from exhorbitant prices; and the 
businessman engaged in these ventures 
gains his incentive to invest and work 
in the hope of satisfactory returns by 
offsetting losses on one venture by suc- 
cess in another. This is the time-hon- 
ored American way. It has resulted in 
high productivity in all lines, and has 
brought us through progress to the eco- 
nomic well-being we enjoy today. 

The business of producing gas is 
closely related to the oil producing 
business. They are generally carried on 
together, as any well may produce oil 
or gas or both if it is not a dry hole. 
Both are highly competitive in the 
search for prospects, the purchase of 
leases, the drilling of wells, and in seek- 
ing markets. There are some 5000 in- 
dividual units engaged in the gas pro- 
ducing business; and new ones are free 
to enter the business at any time with- 
out the grant of a franchise. 

The business is characterized by 
great risks. Despite the technical im- 
provements in geologic and geophysi- 
cal methods of locating structures fav- 
orable to the accumulation of oil 
or gas, only drilling can determine 
whether these products underlie any 
location. Of every nine exploratory 
wells drilled, only one on the average 


E-4 





ee 








NATURAL 288% 


PETROLEUM 





181% 


ENERGY SOURCES 

















IN THE U. S. 











COAL 
rw 





100% 89% 100% 














WATER POWER 


V7 







INDEXES 
1941 — 100%, 


169% 


BASED ON ENERGY 
PRODUCED 








1941 

















SOURCE: AMERICAN GAS ASSOCIATION 


Last year, natural gas contributed nearly nine quadril- 
lion Btu of energy, almost 23 per cent of the nation’s 
total supply and about triple its use a little more than 
a decade ago. This amount of energy is sufficient to 
make 245 million automobiles or total output of cars 
for 35 years at present rate of production. 








discovers oil or gas, and only one in 
forty-four finds an oil field with a re- 
serve as large as a million barrels. 
Many discoveries are not profitably op- 
erated, because of poor reservoir con- 
ditions, small reserves, or excessive 
costs. The development of discovered 
fields often results in the drilling of 
many dry holes. The hazards, risks, 
and costs increase with the necessity 
for deeper drilling, the development of 
areas in mountains, swamps, bays, and 
offshore in deep waters, and the fact 
that reservoirs become more compli- 
cated as the search for fields continues. 
Often exploratory wells cost $500,000 
to $1,000,000; and when abandoned as 
dry holes, they generally result in the 
surrender of leases on the surrounding 
area at great loss of investment. 

To compensate for these risks, to in- 
duce investment of new capital and re- 
investment of profits, the returns on 
successful ventures must be attractive. 
They must be sufficient to pay for ex- 
ploration expense and all the unsuc- 
cessful ventures and yield such a pro- 
fit as will induce the operator to risk 
investments in new ones. The risks are 
too great to secure the necessary ex- 
penditures for exploration and devel- 
opment on the basis of a fixed percent- 
age return on the investments in the 
successful ventures. The natural gas re- 
quired to meet the demand cannot and 


will not be discovered and produced 
under such regulation. 

Because of this inherent nature of 
the business it is definitely against the 
public interest for the producing busi- 
ness to be subjected to price regulation. 
And no doubt Congress was well aware 
of this when it specifically exempted 
production and gathering of natural 
gas from the jurisdiction of the Fed- 
eral Power Commission when the Nat- 
ural Gas Act was passed in 1938. The 
threat today of Commission regulation 
of the price at which gas is sold by the 
producer to a natural gas company in 
interstate commerce for resale is, in 
fact, a threat to the continuance of ade- 
quate supplies of gas in the future for 
the natural gas companies engaged in 
interstate transportation and sale of 
gas, the local distributors of gas, and 
finally the American gas consumers. 

Let us examine this threat more 
specifically. 

The Natural Gas Act was designed 
to met a specific problem. The gas 
companies engaged in the local distri- 
bution of gas to consumers were sub- 
ject to state and municipal regulation 
as public utilities. Their rates were 
fixed by public authority. Production 
was subject to state regulation for con- 
servation purposes. But the gas trans- 
mission companies, engaged in trans- 
porting gas from the fields where pro- 
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duced to the city gates and selling it 
to the distributing companies, were not 
subject to effective state or municipal 
regulation because they were engaged 
in interstate commerce. The Natural 
Gas Act was enacted by Congress in 
response to requests for regulation of 
charges by these interstate utilities. 
The Act was not intended nor designed 
to regulate local distribution at one 
end or production and gathering at the 
other end. In fact, both were expressly 
exempted from the jurisdiction of the 
Commission. It was designed to fill the 
gap between these by regulating nat- 
ural gas companies in the interstate 
transportation of natural gas and sale 
thereof to distributors for resale. 
Notwithstanding the exemption and 
early holding by the Commission it- = 4 
self in the Columbian case! that it had | § ae : 
no jurisdiction over production and ae BALL BEARING 
gathering and the producers’ field | § é 
price, it has gradually encroached into SWIVEL FITTING 
this field. It began by including gas re- 
serves owned by natural gas compa- 
nies in the rate base of those companies 
and permitting only a percentage re- 
turn (about 6 per cent) on the de- 
preciated cost of such reserves. In 
these cases valuable gas reserves were 
taken into the rate base at nominal 
values only.? This step was wholly un- 
_— necessary i unsound. The Commis- SIMPLICITY AND STRENGTH 
sion clearly had authority to prevent 
natural gas companies from charging 











Emsco combines every feature long desired in this, the 












| 
iced | , 
as an expense gas produced by thém | finest development in Ball Bearing Swivel Fittings. 
a and taken into the trunk lines at a price E — . a te 
- higher than the competitive going price _ xceptionally easy turning under heavy pressure or 
“a in the field or its fair and reasonable | physical loading is an outstanding advantage. Remark- 
; value. This would have protected the . . +: 
ion. ~e able sealing against leakage and easy servi 
nak distributor and consumer fully. At the S % S an 7 ie age 
ee ies ne it Guene ties ened the needed prolong the usefulness of these fittings. Backed 
al gas company as a producer of receiv- | by Emsco, this excellent product is available for all 
Fed: ing the equivalent of the competitive | services in a complete range of stvl da 
Net. field price, which would have placed | P a ee ee 
The it in the same position as the independ- 
ps ent producers in each field. EASY ACCESS TO PACKING CHAMBER 
the The Commission next took jurisdic- The packing of any Emsco Swivel 
tion over the field price charged by a Fitting may be readily removed 
y in hein for it from the Swivel Fitting Assembly 
, in os Gs Company 5 ahaa pro- without disturbing the rotating 
ie duction in an independent arm’s length . parts. This feature allows for the 
oa sale to another natural gas company, | easy replacement of the packing 
din which moved the gas interstate for re- | element without breaking end 
. ° connections. 
a sale. This action was upheld by the 
an courts in the Interstate case.* During <r one ’ 
: these developments, however, the | When making inquiries or when ordering, simply tell us the 
oni eee asgge disclaimed any intention | nature of your application, the fluid, temperature and type of 
of taking jurisdiction over the price end connections required. Complete information awaits you. 
sned charged by an independent producer 
in an arm’s length sale to a natural gas EM co 
as 
ae company for resale and so held in a 5 MANUFACTURING COMPANY 
alll number of cases. In 1947, it issued an ee eee AEX 
pe order to the effect that it would not Houston, Texas LOS ANGELES 54, CALIF. — Garland, Texas 
wae exercise jurisdiction in such instances.’ | See 2 es, ge 
‘tion _In the matter of Columbian Fuel Corpora- 
con tion 33 P.U.R. (N.S.) 3 (1940). 
*See Federal Power Commission v. Hope Nat- 
- ural Gas Co., 320 U. S. 589 (1944) ; Colorado 
nterstate Gas Co. v. Federal Power Commis- 
‘ans- sion, 324 U. S. 481 (1945). 
ro- Federal Power Commission v. Interstate j 
Pp atural Gas Co., 331 U. S. 682 (1949). 
‘Order No. 139, issued August 7, 1947. 4 
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more power! 


Delivering substantially more power than any 
compressors of comparable displacement, the 
new Clark 2-Cycle Turbocharged Gas-Engine- 
Driven Compressors are the most important 
development in the industry today. 


Boasting a 50% powef increase over non- 
turbocharged units of comparable size, the 
Model TRA delivers 825 to 1650 bhp per unit. 
This tremendous increase in output is accom- 
plished with no sacrifice of overload capacity or 
in the ruggedness and durability characteristic 
of all Clark Compressors. Actually, for their 
horsepower, Clark Turbocharged Compressors 
are the most rugged ever built. The conservative 
BMEP rating of 92, together with the massive 
construction of the Model TRA, bear this out. 


Where units of even greater output are re- 
quired, Clark offers the world’s most powerful 
gas-engine-driven compressor—the Turbo- 
charged Model TLA—rated at 2000 to 3300 





R 


with Clark Model TRA Compressor 


bhp per unit. Compared to non-turbocharged 
compressors of the same displacement, the TLA 


produces 36% more power at the conservative 
BMEP rating of 101. 


While power output is vitally important in 
compressor design, economy of operation is even 
more important. Clark Turbocharged Compres- 
sors burn 124%2% less fuel and require slightly 
over half of the cooling water used by non- 
turbocharged units. From these and other unique 
advantages, it is not hard to visualize the im- 
portant savings in installation and operation of 
Clark Turbocharged Compressors. 


For complete details, call your nearest Clark 
representative or write for Bulletin 130. - 


CLARK BROS. CO. ¢ OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


SANG Jurhocharged Compressors 


Clark sets the pace in compressor progress 


To obtain more information on products advertised see page E-69 E-7 





In 1950, Congress enacted the Kerr 
Bill expressly denying jurisdiction in 
the Commission in such cases. This 
was vetoed by the President. There- 
upon, the Commission revoked its 
1947 order, and announced that inves- 
tigations would be made of sales by 
independent producers where the price 
appeared excessive.° It investigated the 
charges made by Phillips Petroleum 
Company for gas in or near the fields 
where produced in sales to natural gas 
companies. Upon review, however, in 
July 1951, the Commission found that 
under the Natural Gas Act it had no 
jurisdiction, because the sales were a 
part of production and gathering.°® 
This holding was reversed by the 
Circuit Court of Appeals for the Dis- 
trict of Columbia upon an appeal there 
by several consumer cities.? The case 
is now before the Supreme Court.® 
That case may determine in similar 
fact situations that the Commission 
cannot regulate field prices charged by 
an independent producer. It may hold 
that the Commission has authority to 


5Order 154 issued July 11, 1950. 

®8In re Phillips Petroleum Company, FPC 
Docket No. G-1148, Opinion No. 217, July 18, 
1951. 

*7State of Wisconsin v. Federal Power Com- 
mission, 205 (Fed. 2d) 706 (1953). 

®SSubsequent to the delivery of this address, 
the Supreme Court on November 30 refused to 
review the case. This emphasizes the conclusion 
stated that Congressional] legislation is required 
to resolve all of the issues involved. 


regulate such prices. It will not in any 
event free the natural gas company 
from Federal Power Commission con- 
trol of the value at which it takes the 
gas from its own producing properties 
into the trunk line. In its producing 
activity the natural gas company is not 
performing a public utility function. 
It is competitive with other non-utility 
operators engaged in producing gas. It 
takes the same risks. Equity and con- 
sistency require that it be given the 
same treatment as the independent 
producer. And thus the price at which 
gas production of the regulated com- 
pany goes into the trunk line follow- 
ing production and gathering should 
be the going competitive field price, or 
if there is no such price, then its fair 
and reasonable value based on the 
nearest competitive conditions. 

Federal Power Commission control 
of the field price for natural gas is un- 
sound and against the best interests of 
the consuming public and against the 
general welfare for many reasons: 

1. Control of the producers’ field 
prices by the Commission would ap- 
pear to be contrary to the intent of 
Congress when it enacted the Natural 
Gas Act, based on a consideration of 
the legislative history of the Act and 
upon the express provision of the Act 
itself exempting production and gath- 














Slash inner plant = 
handling and delivery costs as 
have hundreds of other plants. Put 
Cushman 780 TRUCKSTERS on 


DRIVE POWER 





your jobs—NEW this year with 
SHAFT DRIVE. Complete with 3 
speeds forward, one reverse. Get the 

XTRA power advantages of big 
vehicle shaft drive—plus quick, easy 
handling AND low operating cost— 
less than a penny a mile. With capacity 


up to 500 pounds, TRUCKSTER can 
speed up hundreds of handling jobs 
for you! 


@ Write for FREE illustrated booklet 


@ See Your Nearest Cushman Dealer 
for FREE demonstration 


in LIGHT 
hauling! 


TOTAL 
OPERATING COST 


3/4 peR MILE 


e EXTRA power 
© EXTRA capacity 
e EXTRA Economy 














s 
TRUCKSTER 


SOLD and SERVICED NATIONALLY 





CUSHMAN MOTOR WORKS, INC. 
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968 No. 21st St. 
Lincoln, Nebraska 





ering of natural gas from the Commis- 
sion’s jurisdiction. The field sale is g 
necessary incident to production and 
gathering; control of this is the most 
effective control possible over these 
operations. 

2.- Production of natural gas is a 
highly risk-taking venture, actively 
competitive, and wholly different ip 
character from a public utility business 
properly subject to rate regulation. 
Government price regulation is no 
more applicable or suitable to it than 
to oil at the well, coal at the mine, 
livestock on the ranch, or the products 
of the factory. Price regulation of com- 
petitively produced commodities is 
basically wrong in principle and can 
only serve to hurt the interests of the 
consumer as well as of the producer, 
Furthermore, and equally important, 
any attempt to regulate gas prices on 
the basis of cost plus a fixed return 
on investment would result in a chaotic 
diversity of price that would discour- 
age producers from selling gas in inter- 
state commerce, encourage the ineffi- 
cient, and penalize the efficient. Prices 
would have to be determined for thov- 
sands of producers, some of whom op- 
erate hundreds of leases in many fields. 

The inefficient, high-cost producer 
would be rewarded with the highest 
price and profit while the efficient pro- 
ducer would be discouraged by the 
lowest price. Everyone would want to 
buy the cheap gas; and no one would 
want the most expensive gas. Some 
purchasers would be forced to buy the 
high priced gas, while others would be 
allowed to enjoy the advantage of the 
low priced gas. Such a system would 
be unsound and unsatisfactory. The 
only fair and sound principle of price 
determination for a competitively pro- 
duced commodity, such as natural gas, 
is to allow the forces of supply and 
demand in a free market to set a gen- 
eral market price. 

3. Government regulation will not 
serve to protect the interests of con- 
sumers as well as will competition. 
Competition among thousands of nat- 
ural gas producers in a free market 
provides the best safeguard against un- 
reasonable prices. This would be true 
for natural gas companies, for dis- 
tributing utilities, and for the ultimate 
consumer. 

As in the past, purchasers of gas 
will shop around for the cheapest 
supplies they can find, just as pro- 
ducers will search for markets paying 
the best prices. Such a competitive 
system will determine the proper price 
level to balance supply and demand 
continuously. Under the competitive 
conditions that have existed, gas has 
sold in the field at ridiculously low 
prices. 

Much of it is still being bought at 
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Producer gets less than 10 per cent of price paid by residential gas consumer . 


depression-level prices under twenty- 
year contracts, negotiated when there 
was a surplus of gas and when costs 
were a fraction of what they are today. 
These low prices have prevailed only 
because gas has too often been con- 
sidered a by-product. The producers 
selling at these prices could not stay 
in business or afford to continue the 
search for gas but for the fact that they 
rely on their oil operations to carry the 
burden of their heavy exploration and 
development costs. Now, we cannot 
supply enough gas to meet demands as 
an incident to our search for oil. The 
demand for gas is increasing faster 
than the demand for oil. If demands 
are to be met, gas must begin to bear 
its share of exploration and other pe- 
troleum industry costs. Strong demand 
will inevitably act as a force to raise 
prices; but the encouragement to the 
search for new supplies as a result of 
better prices will bring forth additional 
supplies and thus will just as assuredly 
act as a force to keep prices reason- 
able. Under current conditions of sup- 
ply and demand, gas prices may be ex- 
pected to rise from the depressed levels 
at which they have been selling; but 
they will still be reasonable so long as 
they are determined under the free op- 
eration of supply and demand by com- 
petition among gas producers and 
competition of gas with coal and oil. 
The entire history of our country 


proves that competitively determined 
prices are the best means of assuring 
consumers of adequate supplies at rea- 
sonable prices and of stimulating pro- 
ducers to greater efficiency and efforts 
to satisfy their customers. 

4. Artificial control of the pro- 
ducers’ field price for gas will lead in 
time to shortages and to higher prices. 
Regulation of price on the basis of 
costs will not bring forth adequate 
supplies of gas. This has been demon- 
strated by the fact that regulated nat- 
ural gas companies have contributed 
very little to meeting the additional re- 
quirements of their customers, and 
have been forced to turn instead for 
the additional supplies to producers 
who have not been regulated as to 
price. © 

Judging from experience of the nat- 
ural gas companies, government regu- 
lation of price would be based on the 
investment in successful ventures only 
without regard to the large amounts 
of capital that have been risked and 
lost in exploration and unsuccessful 
ventures. Attempts to allow for these 
factors for petroleum producers would 
inevitably raise the question as to what 
part of.exploration expense, dry holes, 
and surrendered leases should be borne 
by gas instead of oil and lead to con- 
trol of oil as well if these factors are 
to be taken into account. If the suc- 
cessful ventures alone are considered, 


producers would be more apt to lose 
than make money under government 
regulation because of the risks in 
volved. They would certainly not be 
able to borrow or attract outside 
capital under such conditions. Conse 
quently, new supplies of gas would di 
minish and shortages would develop 
In such cases, producers would con 
centrate on selling available supplies 
within the state where it is produced, 
and would reduce their sales in inter- 
state commerce as their contracts ex- 
pire. With the growth of industry in 
the Southwest, intrastate sales of gas 
may be more attractive. than interstate 
sales if the field price is regulated on 
such sales. Shortages resulting from 
regulation of the field price of gas 
would thus have their major impact 
on interstate sales. 

On the other hand, under a system 
of competitive price determination in 
a free market, producers will be en- 
couraged to adjust their search for 
new supplies to changing demands, re- 
gardless of whether those demands go 
up or down. In such a situation, sup- 
plies will be adequate to meet demand 
and both intrastate and interstate mar- 
kets will be satisfied. Only if we avoid 
the threat of regulation of the field 
price of gas can we hope to succeed in 
preventing shortages. 

5. Regulation of the producers’ 
field price of gas would in time mean 
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higher prices to consumers. In the first 
place, such regulation would force the 
high-cost gas into interstate sales, for 
the reasons previously mentioned. 
There would be another effect, how- 
ever, which would also tend to increase 
cost to the consumer. A shortage of 
gas would mean higher costs of trans- 
portation and distribution. Because of 
the large fixed investments involved in 
these public utility operations, a de- 
cline in the volume of business handled 
means a corresponding rise in the unit 
cost. If pipe lines can operate at or 
near capacity, their cost of transporta- 
tion per unit of gas moved is much less 






than if they operate at only part of ca- 
pacity. The same principle applies to 
distribution costs. A shortage of gas 
would thus tend to increase the costs 
of transportation and distribution, 
which today account for 85 to 90 per 
cent of the delivered price of gas to the 
residential consumer. Thus, the appli- 
cation of public utility regulation prin- 
ciples to gas production, which as here- 
tofore stated has none of the character- 
istics of a public utility business, would 
in time defeat its alleged purpose of 
protecting consumers and actually re- 
sult in much smaller supplies as well 
as in higher delivered prices for gas. 





..- Phe 
SHALE SHAKER 


You can learn much about drilling formations, due to the famous 
Thompson Sample Machine, which works all the time the shale 
shaker is in operation. This amazing Sample Machine is recog- 
nized by drilling and geologic authorities throughout the indus- 
try as being of great value and extremely accurate. It is standard 
equipment on both the Shale Shaker (pictured above) and the 
famous Thompson Rotating Self-motivated Shale Separator. Let 
Thompson go to work for you. Thompson Shale Shakers and 
Shale Separators are ECONOMICAL IN OPERATION — 
PROVEN IN PERFORMANCE — SAVE DRILLING COSTS! 


SOLD ONLY 
THROUGH 
SUPPLY STORES — 
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Manufacturers of FAMOUS THOMPSON ROTATING SHALE SEPARATOR 


To obtain more information on products advertised see page E-69 


i—— TOOL CO. 


IOWA PARK, TEXAS 








Chere is need to remove the uncer. 
tainties and correct the inequities that 
exist regarding the extent of jurisdic. 
tion and authority of the Federal Power 
Commission over production and gath- 
ering of natural gas and the producers’ 
field price of such gas. The exercise of 
control over the production and gath- 
ering activities of natural gas compa- 
nies and the return from the produc- 
ing operations has already discouraged 
their finding and development efforts, 
The threat of such control over inde- 
pendent gas producers has materially 
restrained the sale of natural gas for 
movement in interstate commerce for 
resale. It will reduce exploration and 
development. The problem cannot be 
solved by administrative action. Such 
action may vary widely with changes 
in personnel and administrations. This 
has occurred frequently in the past. 
There is no assurance that the favor. 
able attitude of the present Commis- 
sion may not be changed by a later one. 
The Phillips case pending in the Su- 
preme Court cannot resolve all these 
issues. Nothing short of congressional 
legislation can resolve them. 

The solution of this problem lies in 
congressional legislation which ex- 
pressly prevents the Federal Power 
Commission from 

(1) regulating the production and 
gathering of natural gas; 

(2) fixing or regulating the price at 
which the producer or gatherer of nat- 
ural gas sells his gas to a natural gas 
company; 

(3) fixing the rates of a natural gas 
company below a figure that will al- 
low as an expense the actual price paid 
for gas purchased from non-affiliates, 
or the market price or fair and reason- 
able value in the field considering mar- 
ket conditions of that produced by the 
natural gas company or acquired from 
an affiliate, plus reasonable compensa- 
tion for gathering. 

Such legislation will release the pro- 
ductive forces of our free competitive 
enterprise system, will thereby encour- 
age the risk of venture capital in the 
finding, developing and producing of 
natural gas, and will provide condi- 
tions favorable for bringing forth the 
quantities of gas required over the long 
run to meet the needs and demands of 
the American consumer. Over the long 
pull, the gas producing industry, regu- 
lated as a public utility and held to 
public utility returns will not be able 
successfully to compete with oil or coal 
for a place in the supply of energy for 
the Nation. It must be free to compete 
on equal terms if it is to supply the con- 
sumers’ needs. That is what Congress 
intended when the Natural Gas Act 
was enacted in 1938. It is essential for 
adequate supplies of natural gas for the 
future. zee 
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HAVE YOU PROBLEMS OF: CORROSION? 
FEED WATER HEATING? DEAERATION? 


Call Cochrane. Whether your plant is large or small, the 
unbiased recommendations of Cochrane Engineers will 
assure the correct selection of equipment for your particular 
operating conditions. As specialists in the field of 
Deaeration, Cochrane originated the jet tray and atomizing 
principles and designs and manufactures all types of 
Deaerating equipment—Tray, Jet Tray, Atomizer or 


Spray, and Surface—in all sizes, all materials. 


Over 90 years of specialized experience in water conditioning 


are at your service when you call a Cochrane 





Engineer. Write for the address of our office 
nearest you. We'll be happy to discuss your 


requirements without obligation. 





corp. 3171 N. 17th Street, Philadelphia 32, Pa. 


Representatives in Principal Cities in U.S.A. 


In Canada: Canadian General Electric Co., Ltd., Toronto 

In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 

In Europe: Recuperation Thermique & Epuration, Paris 

In Cuba: Laurence E. Daniel, Inc., Havana 

In South America: Servicios Electricos, C.A. (S.E.C.A.) Caracas, Venezuela 
In Puerto Rico: F. A. Ortiz & Co., San Juan 5 

In Hawaii: The Hawaiian Electric Supply Company, Honolulu 


Waa Cb off eo BH FS Be 


Hot Process Softeners * Deaerators © Dealkalizers « Demineralizers « Reactors Continuous Blow-Off « Specialties « C-B Systems 
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MANAGING THE MODERN MAN' 


Human needs are more than economic but when fulfilled results 


will show vast improvement in product and production costs 


lr should be unnecessary to more than 
mention the need for building team- 
work and cooperation in American 
business and industry. That full coop- 
eration and teamwork should exist is 
an unquestioned axiom of management 
—that it does not exist is an equally 
well-known fact. Labor disputes, 
strikes, employee apathy, indifference 
and even resistance are reported all too 
fully and frequently in the press. 

Even in the best of industries full 
cooperation and top productivity are 
almost never attained, and in most 
cases the production values of full co- 
operation go unrecognized even among 
good supervisors and executives. There 
are, however, a few business leaders 
whose vision has outlined the future at- 
tainable if we will only rebuild the con- 
ditions that will create the full cooper- 
ation once prevailing in business and 
industry but now missing. Men like 
Henry Ford II, Robert Wood Johnson, 
McCormick, Bill Given and others 
have described the happy day when 
management and labor will work freely 
together. Lincoln, the electric welder 
manufacturer of Cleveland, recently 
claimed that if we could solve our 
human relations problems we could ex- 
pect as much improvement in product 
and production costs over the next de- 
cade as we have made in the past quar- 
ter of a century through technical, 
mechanical and engineering advance- 
ments. Such is the future which some 
industrialists envision and toward 
which they work. 

This future will be attained only 
through the efforts of executives who 
know and practice what is right about 
people. How desperately we need men 
who can exercise true human leader- 
ship is attested by a quotation from the 
book But, General Johnson by Robert 
W. Johnson, Chairman of the Board of 
Directors of Johnson and Johnson: 

“It is important to note that for 
many years we have chosen our 
management from men who have 
been educated as technicians and 
specialists. Unfortunately the gradu- 
ates of our great engineering schools 





+Presented before Summer Management Con- 
ference, Yosemite National Park, California, 
sponsored by University of California’s Insti- 
tute of Industrial Relations, Schools of Busi- 
ness Administration and University Extension, 
September 16-19, 1953. 

*Executive Counselor, Johnson & Johnson, 
New Brunswick, New Jersey. 
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and the products of our American 
universities were not equally well 
educated in the great science of 
human engineering. Recently it has 
become apparent that the greatest 
technical skill is worth little unless 
men and women can be persuaded 
to carry out the decisions essential to 
making that skill effective. We are 
now discovering that a scientific and 
technological understanding of a 
subject does not of itself develop or 
produce ability to lead large groups 
of people into enthusiastic day-in and 
day-out response. This means that 
we must have new management— 
management not only skilled in the 
techniques but equally well grounded 
in the field of human relations.’ 


Providing or creating this new man- 
agement skilled in human relations is 
difficult. We know too little about peo- 
ple, including ourselves as well as 
others, and we know almost nothing 
about how to teach this modicum to 
others. Throughout America there is a 
willingness, even an eagerness, to give 
lip service to the importance of human 
relations and the need for leadership 
and instruction in these fields, but I do 
not find many educators or administra- 
tors who know what constitutes good 
human relations, and I find fewer who 
know how to teach others what little 
they do know about the subject. 


Basic Human Relations Credo 


At Johnson and Johnson we have 
therefore given considerable attention 
to discovering what it is that is basic 
to the creation of cooperation and 
teamwork. We have arrived at two sim- 
ple conclusions: 


1. Any person who finds out 
what it is that other people want— 
that is, their basic social and psy- 
chological needs—and helps to 
provide for those needs can lead 
people to full production, free co- 
operation, and personal satisfac- 
tion.’ 

2. All people have social, psy- 
chological, and emotional wants, 
no less demanding in their re- 
quirements for satisfaction than 
the need for food and sleep. These 
needs are those of belonging, 


18ee: Chapter VII, “Motivation in Social 
Behavior,” The Development of Human Be- 
havior by Richard Dewey and W. J. Humber. 


recognition, security, and new ex- 

perience.’ 

Managements and supervisors must 
learn how to satisfy these needs in the 
daily operations and contacts of the of- 
fice and the shop, if they are to create 
the stable, productive, cooperative 
team of workers required for the bright 
future predicted by our leaders. 


Feeling of Belonging 


First among the social needs of all 
people is that of belonging. People 
need to belong—to be a part of things, 
People are gregarious, they are joiners. 
Hitler recognized this and provided for 
it in his leadership. He reminded the 
German people of their culture, their 
art, and their science. He paraded their 
books and literature and music. He em- 
phasized their “superior” Nordic stock 
and compared their biological inherit- 
ance and physical strength with that of 
the “weaker” Southern Europeans. 
Soon he had popularized a myth of 
German supremacy. He told the Ger- 
mans that they belonged to a greater 
Germany, a new Germany. He in- 
vented or rediscovered the swastika. 
He got together bands and parades and 
all the paraphernalia to celebrate Ger- 
man ancestry and power. He rebuilt 
the country and developed a political 
credo—that of the Nazi Party—to 
which he encouraged them to sub- 
scribe. Once he had built up the strong 
emotional ties between the people and 
his concepts about Germany, they 
were ready to follow his leadership 
fully, freely, even to their own death 
and almost world-wide destruction. 

Great leaders realize this power that 
lies in the feeling of belonging. Frank- 
lin D. Roosevelt created a “New Deal.” 
He referred to-the voters as “my 
friends,” had fireside chats with them 
and they belonged to him and followed 
his leadership through all the elections 
in which he stood as a candidate. He 
gained this position of leadership by 
inviting people to join with him in a 
program of better things for all. In his 
talks and writings, he shared his goals, 
his aims, with people. People want to 
be a part of things—to belong, to be 
accepted, to share in decisions affecting 
them. 

Leaders in industry can win an 


2The need for new experiences is not dis- 
cussed in this paper. 
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PROTECTED AT ALL TIMES 


at of You know that engines are completely protected 











apr only if the lube oil is filtered under all conditions. 
— It is essential that dangerous particles be removed 
eater when the oil is cold and viscous, just as it is under 
> in- normal operating temperatures. When you have less 
tika. 7 than full-flow filtration, you may not be protecting 
= critical surfaces, if a part fails or if oil is contami- 
built nated at the start, because the oil is 

tical by-passed around the filter element. 

sub- In a Winslow CP* element, cold oil immediately 
rong : flows through the coarser section of filter material, 
= which accepts the oil and removes all critical 

ship particles. As the temperature rises, more of the oil 
jeath flows through the dense section of the element, 

L. assuring complete filtration at all times. The 

= proportion of coarse and dense filtering media has 
mal.” CP* Controlled Pressure been determined by laboratory research and field 
“my elements are the subject of testing for each size of filter, and is an exclusive 

- pe mag rng tn design feature of Winslow CP elements. 

lene prea ne aed +4 ed Winslow filters are your assurance of longer oil 

. He of course. life and maximum engine protection under 

4. all operating conditions. 

n his 

oals, 
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“| WINSLOW FILTERS 

| an ‘ 

"7 Winslow Engineering Company 4069 Hollis Street * Oakland 8, California 
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All Tofled Yarn 


LATTICE BRAID PACKING 


For Service Against the Most Destructive and 
Corrosive Acids on Pump Shafts and Valve Stems 


Tuis new Teflon packing is not just another braided packing made from 
Teflon ribbon. It is a totally different packing made from an all-new 
Teflon yarn. The yarn is woven tightly by the patented Lattice Brarp 
method into a relatively dense, firm braid with no large voids. Garlock 
can furnish Teflon yarn packings in two styles— 


No. 5883 LATTICE BRAID packing—composed 100% of Teflon yarn. 
No. 5888 LATTICE BRAID packing—composed of 100% Teflon yarn and treated 


with Teflon suspensoid. 


They are furnished in coil and ring form in sizes 4” to 114”. Both pack- 
ings are superior to any other types of braided Teflon packings for service 
against the most destructive or corrosive acids at high pressures and 
temperatures up to 500° F. For example, note this service report— 


Duplex pump, 154” shaft, 34” packing size, pumping sulfuric acid at 12,000 p.s.i. 
New Teflon yarn packing was installed. Customer reports that after 1400 hours 
they added 2 rings and are still operating. (Best prior service was 330 hours with 
a blue asbestos braided packing with Teflon suspensoid.) 


Contact a Garlock representative at the sales office nearest you. Get his 
recommendations on the new Teflon yarn packings and on other Garlock 


Teflon products. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Branch Offices: Baltimore ¢ Birmingham e Boston 


e Buffalo e Chicago e Cincinnati e Cleveland 





Denver ¢ Detroit « Houston e Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N.Y.) ¢ Philadelphia | 
Pittsburgh ¢ Portland (Ore.) e¢ Salt Lake City e San Francisco e St. Louis ¢ Seattle 


Spokane « Tulsa 


@ 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


*Registered Trademark. 


(JARLOCK 
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tdu Pont’s Trademark for its tetrafluoroethylene resin. 
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emotional attachment for the company 
if they will find the means of telling 
employees about the company, its his. 
tory, its early leaders, its policies. They 
must discuss in conferences, in com. 
pany publications, and through plant 
broadcasting systems the product which 
is produced, its ultimate use, its quality, 
and its cost. They must raise problems 
facing the company and invite em. 
ployee opinions about their solution, 
In short, they must make workers 
proud to be part of the business. This 
management can do by telling them 
about the company’s aims, objectives, 
methods and products, and about the 
workers’ contribution to the success of 
the business. 

Too many managements in 
America today are, however, ex- 
pecting employees to play on the 
free-enterprise team and _ reject 
Communism or other destructive 
movements, without telling their 
players the signals for the game. 
To play any position on an athletic 

team, one must know what the plays 
are to be and how each player con- 
tributes to the success of the venture. 
Workers must know their signals no 
less certainly than athletes. They must 
know the production standards, the 
distribution of the sales dollar, the 
company’s economics, advertising cam- 
paigns, contemplated expansions, new 
products, and all policies and practices 
affecting them or their work. To in- 
form them on these questions will help 
to create the powerful emotional feel- 
ing known as “belonging”—a feeling 
which satisfies the employee and 
evokes cooperation, productivity, and 
responsibility. 

Being told what is going on and why 
goes far toward creating identification. 
Some business leaders are ready to go 
further—to invite employee participa- 
tion in problem solving, a device of 
greatest value in creating both the feel- 
ing and the actuality of belonging. 


Desire for Recognition 


The second basic drive requiring 
satisfaction is the desire for recogni- 
tion. People need to be recognized as 
individuals. Supervisors and co-work- 
ers should know their employees’ and 
associates’ names, should speak to 
them, and should be familiar with their 
interests, strengths, and weaknesses. 
Nothing builds cooperation in a man 
faster than the knowledge that his 
superior knows his strengths and will 
use them, knows his weaknesses and 
will help him to overcome them. All 
people need this recognition and they 
need it continually. 

In recent weeks an executive told 
me about a subordinate of his, whose 
only function was the writing of re- 
ports. The executive said that six 
months ago he had called the man into 
his office and had complimented him 
on a report he had written, but the 
executive was annoyed at the thought 
of repeating the interview. “Must I do 
this continually?” he asked. This ques- 
tion makes clear how little we know of 
human relations. The executive might 
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The DIALIFT consists of a tubular membrane 
attached gas-tight to the inside periphery of 
a cylindrical housing. In operation the 
 DIALIFT functions as the lung of the storage 
tank. The membrane lifts under a slight 
pressure when additional vapor storage space 
ae is needed, and lowers when less vapor 
space is required; self-adjusting to the 
42'6" x 40’ Liquid Storage Tonk 50’ x 48’ Liquid Storage constantly changing breathing conditions 
el ws. &. cpnin tear oe 30" x 15°9” Dialift. Saak within the tank. 
nected to a 25’ x 40’ Cone Roof Housing — 1\2,500 cu. ft. : : : 
Tank capacity 
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aa P 60’ x 48’ Ground Type Dialift. 
Hammond Dialift . . . Write for your copy. 150,000 cu. ft. capacity 
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just as well have asked, “Is it necessary 
for this man to sleep more frequently 
than once every six months, or to eat 
more often?” 

The social and psychological 
needs require satisfaction just as 
frequently as the physical needs. 
The need for recognition is partly 

satisfied in industry through athletic 
teams and clubs, through provision of 
clean and respectable work places, 
cafeterias, comfortable rest rooms, va- 
cations, service awards, buttons and 
pins, pictures and stories about em- 
ployees in the company newspaper, 
suggestion awards, merit rating sys- 
tems, policies encouraging promotion 
from within, training programs, etc. 

In one of our plants we have used 
plant broadcasting to help provide 
recognition. Our own employees write 
the scripts and put on the shows. Some- 
times their efforts are directed to pure 
entertainment, sometimes to instruc- 
tion. Frequently they help to solve 
troublesome and persistent manage- 
ment problems concerning housekeep- 
ing, safety, absenteeism, waste elimi- 
nation, cost reduction, and installation 
of new methods. The scripts are very 
brief and are put on sometimes during 
the lunch hour, sometimes during 
working hours. They frequently satirize 
or burlesque actual situations. 

In one case employees were leaving 
their work places, when the quitting 
whistle blew, in too rough and rapid 
a manner, so that they were injuring 
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IT PAYS IN MANY WAYS 
to use Durametallic—the 
packing that is custom- 
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need. Durametallic pack- 
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one another and breaking equipment 
in their rush to get to the time clocks. 
The workers developed a skit in which 
three popular employees were brought 
individually before the microphone. 
The first was interviewed with his arm 
in a sling. He said he had been injured 
in an auto accident, the details of 
which he related. The second one who 
came before the microphone and told 
his story was an armless veteran re- 
cently released from a naval hospital. 
The third person came before the 
microphone in a wheelchair. His face 
was swathed in bandages so that the 
announcer had to push away the band- 
ages to recognize him as the plant 
superintendent. When the announcer 
asked him whatever calamity had be- 
fallen him, the plant superintendent 
merely said, “I was walking along here 
yesterday just in front of that time 
clock when the quitting whistle blew.” 

In thus sharing the responsibility for 
the solution of management problems 
with employees, the plant recognizes 
workers as able to contribute to man- 
agement no less than executives and 
supervisors do. When recognized, sim- 
ply and inexpensively through plant 
broadcasting, ermployees have revealed 
a startling interest in correcting faults 
in their own behavior and in cooper- 
ating fully with management. 


Need for Security 
The next basic requirement of all 
people is security. Security means rea- 
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sonable freedom from worry, fear, 
anxiety. It means, of course, economic 
security as well as social and emotional 
security, but in past we have placed all 
our emphasis upon economic aspect. 
It is not enough to pay good wages, 


We must assure our workers that 
employment will be continuous, that no 
hard-boiled supervisor will dismiss 
them without cause. We must assure 
them that their working conditions will 
not be a hazard to their health and wel- 
fare. If we are to make our workers 
secure, we must find their strengths 
and capitalize upon them. We must 
transfer workers freely who are in 
positions where they are failing or are 
likely to fail. We must let our workers 
know that the boss is interested in 
them, has their welfare at heart, knows 
their needs and will, so far as he can, 
provide for them. In fact, some experts 
say that those are secure who are loved 
and wanted. 


Above all, we must let them know 
what is going on, for this is the pri- 
mary way to dispel the rumors, fears, 
and suspicions which spring up where 
there is insecurity. A president once 
said, “We have nothing to fear but fear 
itself.” These may well be remembered 
as his greatest words. To eliminate fear 
from the minds of our employees, we 
must inform them fully and often 
about working conditions, company 
services and benefits, expansion plans, 
employment stability and all the fac- 
tors, economic and social, which in- 
fluence their present or their future. 
To do this we must use many group 
meetings, company publications, bul- 
letin board campaigns, plant broad- 
casts, and frequent informal contacts 
between supervisors and workers. The 
difference between the fearful, fright- 
ened savage, relying upon superstition 
and magic, and modern man, relying 
upon judgment, is knowledge. When 
one knows, he is more secure. 


When the need of human beings for 
belonging, recognition, and security is 
as well recognized and provided for in 
industry and society as the need for 
food, drink, rest, shelter, and physical 
comforts, we will have a work force 
that can provide the production mir- 
acles of a prosperous future. Until that 
time comes we can expect four degrees 
of response from our employees, de- 
pending upon how well their super- 
visors and managers have or have not 
satisfied their basic needs. Where work- 
ers’ social and emotional needs are 
neglected, we may expect (1) apathy, 
indifference, or disinterest; (2) grudg- 
ing obedience or sudden cooperation; 
(3) negativism, suspicion, and over- 
critical attitudes; (4) antagonism, re- 
bellion, and open conflict. 


To avoid these reactions and to pro- 
vide the creative, constructive, satis- 
fying and productive ones which are 
possible, we must learn how to mat- 
age our plant and office relationships 
so as to satisfy the social and emotional 
wants of people more fully than we 
have in the recent past. at 
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Uranium Leasor 


Frances Oldham is living proof that 
a woman can handle about any job 
given to her. This is the tribute of 
Bruce Anderson, independent oper- 
ator, president of Eagle Oil Company, 
Casper, Wyoming, and Frances’ boss. 

Mrs. Oldham began with Eagle Oil 
as a secretary and she and the company 
have grown together. Today she is 
widely known as one of the most capa- 
ble and highly paid women in Wyoming 
oil business. She has accumulated over- 
riding royalties on thousands of acres. 
Last year her sale of overrides almost 
equaled her regular salary. 

She has authority to buy and sell 
land when her employer is out of the 
office and has entered into a number of 
separate business ventures in his ab- 
sence. She acquired a large number of 
uranium and vanadium leases on her 
own initiative and two years later Mr. 
Anderson became one of the owners of 
the American Uranium Company. 

Fran does so many things that it is 
difficult to analyze her work. She is 
secretary of Eagle Oil Company, keeps 
the books and minutes of the corpora- 
tion, issues and transfers all stock, 
supervises all other corporate matters, 
directs the general office routine, checks 
and keeps account of 20 or more sepa- 
rate sets of books, negotiates for notes 
and loans, keeps track of tax savings 
that might be instituted in the com- 
panies, and for variety, is a landsman. 

“All this,” says Mr. Anderson, “we 
admire in Fran, but most of all we ap- 
preciate her keen business judgment 
and her innate good sense. It is very 
difficult to describe common sense.” 

When Fran goes home it is another 
well-ordered organization that is the 
result of her tireless ability to manage 
things smoothly and sensibly. She and 
her husband, Barney, who originally 
got her interested in the oil business 
through his job as personal contact 
man for R. L. Manning Company, drill- 


ing contractors, own their home in Cas- 
per, and are proud parents of 6-year- 
old Pamela. 

An alumna of Stevens College and 
the University of Colorado, Frances 
White Oldham is on the board of direc- 
tors of the Casper Desk and Derrick 
Club, is past president of the Casper 
Business Women’s Association, is a 
director of the American Red Cross, 
and chairman of the Natrona County 
Women’s Division for Government 
Savings Bonds. 





Rocky Mountain executive. 


She Recommends Oil Business 


Forty years in the oil business wasn’t 
enough of a career for Irene Gadel- 
man. She retired from Stanolind Pipe 
Line Company in 1949 and imme- 
diately set up a business of her own, 
Gadelman’s Employment Service in 
Tulsa, Oklahoma. 

Reared in Kansas, Irene graduated 
from high school at the age of 16 and 
was a school principal by the time she 
was 18. Then she described the teach- 
ing profession for the oil business. Her 
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Irene Gadelman always picks winners. 


first job was secretary and bookkeepe! 
in a combination oil-law-and-real estate 
office. The oil partner of the trio 
flourished, took separate offices and 
took the secretary. A few years late! 
Irene joined Mutual Oil Company as 
secretary to the president. 

In 1923 Irene came to Oklahoma 
and took a job with Henry L. Phillips, 
then president of Sinclair Crude Oil 


_ Purchasing Company. When Standard 


of Indiana bought out Sinclair’s Pur- 
chasing and Pipe Line companies seven 
years later and Stanolind Oil Purchas- 
ing and Stanolind Pipe Line were 
formed, Irene stayed around to assist 
the new executives. 

“I’ve loved my work,” Miss Gadel- 
man says, “and I’ve had the respect and 
cooperation of employers and asso- 
ciates. It’s a joy to serve under such 
conditions.” 

Irene was named assistant secretary 
of Stanolind Pipe Line Company in 
1946. She kept records, sat in on many 
board meetings, had charge of the 
executive payroll, assisted with the pri- 
vate payroll, and the annuity plan. 

Versatile Irene always studied to stay 
abreast of new developments. She took 
many correspondence and night 
courses, and in 1935 went abroad fo! 
three months to tour Europe. 

“I’ve always been a bit of an or- 
ganizer,” Irene relates, adding that she 
was one of the pioneers of the Na- 
tional Secretaries Association. She has 
successfully helped to organize every- 
thing from home owners to parties for 
service men and visiting engineers. One 
time she helped the late General Jona- 
than Wainwright judge a Texas State 
Beauty contest. Their selection copped 
the Miss America title. 

On the night of her retirement, Oc- 
tober 6, 1949, Irene Gadelman, guest 
of honor, danced the night away, filled 
a scrapbook with mementos, and 
promptly forgot about retiring. It was 
then she opened her own business. Now 
fledgling employees by the score come 
to her for expert guidance in their ca- 
reers. It’s no accident that the oil in- 
dustry gets her best recommendation. 
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Women at Work 

















































DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 
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Drafting was her entree 





Has Her Own Business 


Marilyn Gerdom is proof that a ca- 
reer and a home can mix — quite hap- 
pily for all concerned. She is not owner 
of a business, but two businesses. She 
is not only a wife, but the mother of 
two little girls. She is also a top-notch 
cook, decorator, and hostess. Just past 
Type R2R Process Pump the quarter-century mark, she has ac- 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy | complished all this at an age when most 


























pumps can be disassembled without discon- duty, process pumps are available in eight- people are still wondering how to get 
necting the suction and discharge piping. een different sizes, enabling our engineers started at a career 
By first removing the spacer from the to furnish units specially designed and con- a . 
spacer ee se, . unbolting = _ome for the particular work to be per- Marilyn made up her mind early 
casing from the cradle the entire cradle ormed. E i 
and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. what she wanted out of life. When her 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to father, H. Cc. Walker, started teaching 
discharge piping. 4000 RPM- her drafting, she decided that one day 
. = 
BUILDERS OF OUTSTANDING PUMPS she d have a business of her own. She 
SINCE 1869 finished high school, enrolled in ge 
ology and engineering courses at the 
CENTRIFUGAL AND RECIPROCATING PUMPS University of Wyoming, financed part 


of her schooling by doing drafting. 
Then Marilyn married . . . had two chil- 





dren . . . filled in for a major oil com- 
pany as a draftswoman on a part-time 
3510 basis but refused to give up her 
Horizontal, Single Style, Double alee g P 
a. an ype, bg x dream. 
ance Pump. Designed to handle : : 
Nolatile liquids Last year, with the launching of The 








Gerdom Drafting Service, that dream 
came true. The business is headquar- 
tered in her home so that she can be 
with her children as much as possible. 
Founded with the idea of offering ex- 
pert drafting service to independents 
and others who do not have full-time 





| ey Dupin, Double, Acting. help, the business has grown beyond 
i " Type, ° ° ° ° <n 
7a" ia Sau . her imagination. Included with it is a 


secretarial service that began when 
Marilyn learned that many firms 
needed temporary office help and many 
girls needed temporary jobs. Five assis- 
tants are now employed in the two busi- 
nesses. Mrs. Gerdom goes regularly to 
various offices to keep maps up to date. 
Double Pedestal Bearing Centrifugal Durable Duplex Packed Piston Pat- Sometimes when she is doing a special 
— tern Steam Pump, Side Pot Type rush order, she works as long as 14 
hours at a stretch. 
When their home needed remodel- 
ing, W. K. and Marilyn Gerdom did 
the work. He wielded the tools and she 








ESTABLISHED [869 


* DEAN BROTHERS PUMPS /NC. 








/NDIANAPOLIS /ND. \ tf did the decorating and painting. 
ee 527 W TentH Sr. Rago argv Most of Marilyn’s other outside ac 
‘ tivities — square dancing, bridge, ce 
| Branch Offices: NEW. YORK, N. Veo HOUSTON, TEXAS ramics, and decorating candles — have 
. Representatives in Principal Cities ; had tq give way to her business and 











home life, but she manages time for 
the Casper Desk and Derrick Club. 
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With long, deep reach—17 feet-9 inches below 
tracks—and fast, clean dump, this Koehring ‘- 
yard hoe delivers big output on trenches, foot- 
ings, firewalls, slush pits and other below-grade 
excavations. Heavy-duty boom resists side-sway 
—holds the line in toughest digging. Dipper won't 
turn away from the cut because wide boom- 
point provides a rigid connection to the dipper 
arm. You get a straight, clean cut every time. 


Digging angle of the hoe dipper is easily 
changed to best suit the type of material and 
cut being made. Three settings are provided 
by adjusting-links on the dipper arm. During 
the dig-and-swing cycle, the close-coupled dip- 


per pulls up tight to boom, avoids spillage as 
boom is raised. 


Full operating efficiency is maintained at all 
times because all main clutches are self-adjust- 
ing. Heat-compensator springs make tension 
changes automatically. There’s no time-out for 
continuous manual settings. This saves time, pays 
off in improved control and extra production 
with every 205 attachment. This Koehring 1- 
yard hoe readily converts to shovel, dragline, 
clamshell, crane, pile driver. As a crane it lifts 
10 tons on crawlers . . . also available on rub- 
ber-tired truck mounting. See Koehring distrib- 
utor or write for more information. 


To obtain more information on products advertised see page E-69 








Personals 


>» Eugene Holman has been named chair- 
man of the board of directors, Standard 
Oil Company (New Jersey), succeeding 
Frank W. Abrams, retired, and M. J. 





Eugene Holman 


Rathbone as president and as vice chair- 
man of the executive committee. Holman, 
who remains chief executive officer of the 
company, and chairman of the executive 





M. J. Rathbone 


committee, has been president since 1944, 
and Rathbone a director since 1949. 

The company also announced the elec- 
tion of Chester Smith, a vice president 
and director, to the executive committee, 
and the election of Lloyd W. Elliott, a 
director, as a vice president to succeed 
Orville Harden, who retired. 

In view of Abrams’ deep interest in the 
promotion of higher education and his 
special interest in Syracuse University, his 
alma mater, the company announced that 
it was making a pavment of $100,000 to 
the university in his honor. 

Abrams joined the company as a drafts- 
man in 1912, and 19 years later he was 
manager of the Eagle Works of the 
Pakersburg, West Virginia, refinery as 
well. When a Jersey affiliate, now Esso 
Standard Oil, was formed in 1927, 
Abrams was elected to its board of direc- 
tors and six years later became its presi- 
dent. After three years, he was elected a 
member of the board of Standard of Jer- 
sey, vice president in 1944, and two years 
later chairman of the board of directors. 

Holman joined Humble, a Jersey affili- 
ate, in 1919 as a geologist and was as- 
signed to the north-central Texas oil fields 
shortly after receiving a master’s degree 
in geology from the University of Texas. 

Named a director of Jersey in 1940, he 
was elected a vice president in 1942, and 
later a member of the executive commit- 
tee. He took over the presidency of the 
company in 1944, and in 1946 became 
chairman of the executive committee. 

Rathbone, a graduate of Lehigh Uni- 
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versity, joined the Jersey organization 32 
years ago aS an engineer at the Baton 
Rouge refinery of Standard Oil Company 
of Louisiana. He rose to general superin- 
tendent of that plant and later became 
president of Louisiana Standard. In 1944, 
when that company was merged with Esso 
Standard Oil Company, he went to New 
York*as president of Esso Standard. 

Smith was first employed by the com- 
pany in 1908, and has been continuously 
associated with the company since his 
graduation from the University of Penn- 
sylvania in 1913. He was elected to the 
Jersey company board in 1944 and be- 
came a vice president in 1946. 

Elliott was president of Standard-Vac- 
uum when he was elected to the Jersey 
board of directors in 1951. He got his 
start in the oil business in Tulsa, Okla- 
homa, in 1916, when, still in preparatory 
school, he joined Carter Oil, a Jersey 
affiliate. 

Harden, retiring after a long and dis- 
tinguished career with the company, was 
the youngest man ever elected to Jersey’s 
board. He started with the company in 
1910 as an office boy. He was elected a 
director in 1929 at the age of 35. He be- 
came vice president in 1935 and since 
1942 has been vice chairman of the execu- 
tice committee. 


> B. A. Otis, Henry Power, and Herman 
W. Taylor of the General Petroleum Cor- 
poration have retired. Otis was manager of 
the company’s land department and has 
been with General Petroleum since 19235. 
An engineer and geologist, he worked in 
both capacities in his career with General 
Petroleum. 

Power, staff engineer in General Petro- 
leum’s production department, had been 
with the company since 1919. He has held 
his present position since 1942. 

Taylor joined the old Standard Oil of 
New York, a predecessor of Socony- 
Vacuum, in 1913. He worked in lubri- 
cant and industrial sales until 1948, and 
since that time he has been in administra- 
tive work connected with gasoline and 
fuels sales. 





INTERNATIONAL GUESTS at recent meeting of Los Angeles Nomads, are: Back 
row, Ray Reed, Maracaibo Towing Company, Venezuela; K. H. Brown, Basra, Iraq; 
John F. Knowles, Shell de Colombia, Colombia; Harry G. Bartlett, Dunlap and Gra 
ham, Peru; M. R. Vollmer, Ideco, Venezuela; Robert Schmidt, PREPA, France; F. S. 
Fobes, Baker Transworld, Canada; Weldon B. Troop, Gulf, Kuwait; John F. Drake, 
Bahrain, Bahrain. Middle row: Mark R. Teague, BPC, Iraq; Harry D. Huskey, Iraq 
Petroleum; C. L. Rynd, Babco, Bahrain; Fred Lay, MPC, Iraq; W. C. Schmittou, 
Venezuela; Maxwell Burgett, [PC, Iraq; G. N. Akin ex-IPC, Iraq. Front row: Mostafa 
Sharivar, Iran; Muhyi Lassim, Bagdad; Yacuoby Shahin, Kirkuk; Hamid S. Mohammed, 
Kuwait; Jose Oppes, YPF, Argentina; Charles Hadlow, El Salvador. 
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‘department, Caracas. He was formerly 


> F. W. J. (Billy) Haas, the first man to 
open a Houston office for Shell Oil Com. 
pany, has retired after almost 40 years 
with that organization. 

It was in April, 1922, that Haas ang 
his boss, F. B. Plummer, rented two rooms 
at 1215 Louisiana to serve as the first 
Shell offices and living quarters as well, 

For the past several years Haas has 
been in charge of drafting for Shell’s 
technical services division. 


> William J. Barnett has been promoted 
to second assistant manager, production 


head of pipe line section, production de. 
partment, Caracas. 

Stephen P. Bredin, was named indus- 
trial relations supervisor, Caracas district, 
He was formerly acting industrial relations 
manager, Amuay. 

Herbert Bernard Hegglund is new as- 
sistant division manager, Maracaibo. He 
was acting assistant division manager, 
Maracaibo. 

Hubert J. Polk, is new administrative 
assistant, production department, Cara- 
cas. Prior to his promotion he was dis- 
trict superintendent, Caripito. 





> Walter N. Bercaw of Standard Oil Com- 
pany has retired after 36 years’ service, 
L. J. Frodin will succeed him as super- 
intendent in the industrial relations divi- 
sion of the general office manufacturing 
department at Chicago. 





> H. M. Bayer was elected a vice presi- 
dent by the board of directors of Gulf 
Oil Corporation. He will be in charge of 
the company’s Fort Worth production di- 
vision, succeeding F. P. Adams, retired. 

A veteran of 29 years with the produc- 
tion division of the Gulf Companies, 
Bayer, a geologist by education and train- 
ing, has a wide knowledge of exploration, 
oil production, and oil company adminis- 
tration. Prior to his election as a Vice 
president he was manager of exploration 
in the company’s Fort Worth production 
division. Bayer’s business life and service 
to Gulf began in 1924. 
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... and PETROCHEM-ISOFLOW Furnaces will charge this 17,600 bpd plant. 





PETROCHEM-ISOFLOW FURNACES 


... and PETROCHEM-ISOFLOW Furnaces will charge this 21,000 bpd plant. 





purchased for} two of the largest cat reformers 

















Our first cat reformer heaters went into operation three years ago. 
Since then, we have sold catalytic reforming heaters for plants rang- 
ing from 1,000 barrels to 21,000 barrels per day. If you anticipate 
the installation of a catalytic reformer of any type, you will profit by 
investigating PETROCHEM-ISOFLOW heaters for this service. 


More than 1150 Petrochem-Isoflow Furnaces are in operation throughout 
the world in the petroleum, chemical and allied industries ... for. all proc- 
esses and for any duty, pressure, temperature and efficiency ...and all 


Petrochem-lsoflow Furnaces are most efficient by any comparison. 





PETROCHEM-ISOFLOW FURNACES 
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internal 
swivel action 
gives you 
Two-way 
control over 
movement 


of piping 


SPRING SIZE NO 6 
BLAW-KNOX CO 


POWER PHHINEG O6HIS 


ir BO ; 


To get complete information, write 
for your copy of Bulletin No. 54. 


You can readily control both the lateral and longitudinal swing move- 
ments of your piping up to 7° with our functional spring hanger. 

For the hanger is designed with the Blaw-Knox patented internal 
swivel action, which permits movement while the hanger case itself 
remains vertical. Larger movements are readily accommodated by 
overhead roller assemblies. Each is a complete packaged unit ready to 
install. 

In fact, our entire line of rigid hanger assemblies, overhead roller 
assemblies, vibration eliminators, as well as the functional hangers, are 
furnished as complete units . . . thereby saving you engineering time 
and eliminating expensive cutting, threading and assembling in the field. 

Our engineers, who have had years of experience, are available to 
both design and make recommendations for your hanger requirements. 


BLAW-KNOX COMPANY, Power Piping and Sprinkler Division, Pittsburgh 33, Pa. 


PIPE HANGERS 


Complete line of functional spring hangers « rigid hanger 
assemblies * overhead roller assemblies * supports * vibration 
eliminators . . . plus complete prefabricated power piping 
systems for all pressures and temperatures. 
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Personals 





G. A. Davidson 


» G. A. Davidson has been elected to 
succeed B. W. Letcher on the board of 
Standard Oil Company of California, 

Letcher, with the company 43 years, 
began as a clerk following his education 
in San Francisco schools. He also has been 
a director for several years of Aramco 
and Tapline. 

Following graduation from the Univer- 
sity of California in 1920, Davidson 
joined California Standard as a chemist, 
He advanced through various positions to 
become superintendent of the El Segundo 
refinery, near Los Angeles, in 1933. 


>» Wallace E. Avery has been named as- 
sistant secretary of The Texas Company. 
Avery has been with Texaco since 1945, 
and since 1951, has been assistant general 
manager of the company’s industrial and 
public relations department. Prior to that, 
he served as an attorney in the company’s 
Los Angeles offices. 

Avery attended the University of Cali- 
fornia. From 1933 to 1942, he was en- 
gaged in legal work in the petroleum in- 
dustry. From 1942 to 1945, he was prin- 
cipal attorney and later assistant chief 
counsel for the Petroleum Administration 
for War in Washington, D. C. 

R. E. Wright has been named repre- 
sentative of Texas Petroleum Company at 
Lima, Peru, with the title of assistant 
manager. He was transferred to his pres- 
ent post from Caracas, Venezuela, where 
he was assistant to the manager of Texas 
Petroleum Company, a wholly-owned sub- 
sidiary of The Texas Company. 

Willard Grant, who has been chief ac- 
countant at Bogota, Colombia, succeeds 
Wright as assistant to the manager at 
Caracas. 

Wright joined the company in 1946. 
He is a graduate of Loyola University. 
Grant joined the company in 1946. He is 
a graduate of Northwestern University. 

Frank M. Dawson, who has been with 
The Texas Company and associated com- 
panies for the last 25 years, has been 
named manager of the purchasing de- 
partment. Since 1946, Dawson has been 
vice president and later executive vice 
president and director of Carthage-Hy- 
drocol, Inc. 

A graduate of Rice Institute, he began 
his service with Texaco as a chemist at 
the Port Arthur Works in 1928. In 1942, 
he became superintendent of the refinrey 
of an associated company in Buenos Aires, 
Argentina. In 1945, he was named super- 
intendent of the Lawrenceville Works. 

Charles M. Brooks has been named 
director of industrial relations for Texaco. 
Brooks joined The Texas Company i 
1948, as staff attorney in charge of labor 
law. Since then, he has been closely identt- 
fied with the company’s industrial rela- 
tions affairs and is well-known as af 
authority on employer-employee relations. 
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Personals 


C. lL. Om 


» Clayton L. Orn has been named gen- 
eral attorney of Ohio Oil Company. 
Presently division attorney at Houston, 
Texas, Orn will move to the general office 
at Findlay, Ohio, to assume the newly 
created position in the company’s legai 
department. 

W. Hume Everett, division attorney at 
Casper, Wyoming, will become division 
attorney at Houston, succeeding Orn. 

John W. Gee, attorney at Casper, will 
succeed Everett as Casper division at- 
torney. 

Orn has served Ohio Oil as division at- 
torney at Houston, Texas, since joininz 
the company in 1942. He previously en- 
gaged in private law practice in Fort 
Worth. 

Everett returns to Texas where he prac- 
ticed law in San Antonio for about 10 
years before joining The Ohio Oil Com- 
pany in 1941 as division attorney at Cas- 
per, Wyoming. 

Gee practiced law in Columbus, Ohio, 
before joining the legal staff of Ohio Oil 
at Casper in 1950. 


> Peter T. Lamont and Howard W. Page 
have been elected to Standard Oil Com- 
pany (New Jersey) board of directors. 

Lamont has been associated with the 
Jersey Standard organization since 1922, 
except for a wartime leave of absence for 
service in the United States Navy. At 
present he is Jersey’s coordinator of mar- 
keting activities. After graduation from 
MIT, in 1922, Lamont began his Jersey 
Standard career as a clerk in the sales 
department, after training as a student 
engineer in the company’s oil fields and 
refineries. 

Page, who has been with the Jersey 
organization for 24 years, has been Jer- 
sey’s representative in the United King- 
dom since 1949. 


> H. W. Jones, manager of industrial re- 
lations of The Atlantic Refining Com- 
pany, has been-elected a vice president of 
the company. He joined Atlantic in 1926 
as a chemical engineer and was named 
manager of industrial relations in 1935. 
Jones was graduated from Massachusetts 
Institute of Technology in 1926 with a 
degree in chemical engineering. 


> G. Stewart Brown has been named 
chairman of the Oil Industry Information 
Committee for the coming year. He is 
public relations manager of Standard Oil 
of California, and succeeds Stanton K. 
Smith, Smith Oil and Refining Company 
president, as OIIC chairman. 

E. M. Benson, Jr., district superintend- 
ent for Richfield Oil Corporation, has 
been named chairman and head of the 
Program committee of the Los Angeles 
Chapter of API. 
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OIL FIELD 


’ ENGINES 








KEEP PUMPS WORKING 
DAY AFTER DAY 


Running non-stop for long periods of time is a habit with 
Case engines. They’re precision-built ... heavy-duty . . . have 
extra stamina to handle continuous pumping. They require 
little attention other than routine service—and with Case 
engines it’s a long time between overhauls. 

Full-pressure lubrication keeps all major working parts 
correctly oiled. Thermostat controlled cooling maintains even 
running temperature. Large twin-disk clutch assures smooth 
power delivery to pumps. 

Flat torque-curve means Case engines carry normal load at 
reduced speed ... permits adjustment of pumping rate with- 
out change of pulleys or parts. Four sizes—24 to 61 H.P.— 
to meet your power tequirements. J. I. Case Co., Racine, Wis. 














SANDFRAC SERVICE USED TO 
INCREASE PRODUCTION 
FROM LOW-SOLUBILITY FORMATIONS 


Economical Fracturing Treatment Developed by DOWELL 


Recommended for Sandstone, Conglomerate 


and Dolomitic Formations 























Old producers as well as new completions have been successfully 
fractured with Sandfrac. This chart illustrates its effectiveness. 
Vote especially that both treatments resulted in greater production 
than when the well was first completed. Payout time was less 
than five days on the first job . . . less than six days on the second. 





Dowell designs and builds its own pum ing and mixing equip- 


ment to assure you the most effective Sandfrac service. Shown 
here is a late model diesel pump unit, constructed especially for 
use in well fracturing services. 


E-36 To obtain more information on products advertised see page E-69 





Sandfrac* service is designed to increase oil production from both 
old and new wells. It has resulted in higher recovery rates and a 
boost in total recoverable reserves from hundreds of leases, 


A Sandfrac treatment basically involves the displacing of oil and 
sand into a producing formation. And, after the fracturing oil 
returns to the well bore, the sand remains in the formation to 
act as a propping agent in existing and newly created fractures, 
Thus, the effective drainage area of the well is increased. 


The sands used in Sandfrac treatments are carefully selected 
and are mixed in the oil, using specially designed mixing equip- 
ment. The grain size and the quantity of sand used can be varied 
to meet your specific well conditions. A recent trend in the use 
of sand, for example, calls for batch treatments—a fine-grained 
sand followed by a coarse-grained sand.** The fine sand helps 
to prepare the formation for the coarse one which follows. This 
method helps to eliminate sand screen-outs which can occur in 
treatment of some dense, tight pay zones. 

The fracturing materials used to support and carry the sand are 
special, refined oils of medium gravity. These oils are carefully 
selected for their sand-suspension characteristics and pumpability. 
They may be resold by the operator following the treatment. 


Sandfrac is economical, fast and requires no special well equip- 
ment or shut-in time. 


Dowell engineers bring all materials, along with high-pressure 
pumping equipment, right to your well. They perform the job for 
you—their experience on thousands of these jobs benefits you. 


Sandfrac is an adaptable service. It can be used both to complete 
and to retreat wells. It provides many advantages for the operator 
—each one designed for profitable results! It has been proved in 
use many times in a variety of formations. Why not look into 
this low-cost fracturing service? For full details on Sandfrac, call 
the Dowell station or office nearest you. Or, if you prefer, write 
directly to Tulsa, Department B-12. 


*A Service mark of Dowell Incorporated 
**U.S. Patent No. 2,354,570 
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APPLICATION OF SANDFRAC 


Sandfrac is customarily applied under a packer or retainer. 
However, when well conditions and equipment permit, 
treatments can be made down the casing with or without 
tubing and rods in place. 























DOWELL SERVICE 


Acidizing © Fracturing © Electric Pilot ©  Perfojet 
Paraffin Solvents © Bulk Inhibited Acid ©  Jelflake® 
Corban® e Chemical Cleaning for Heat Exchange Equipment 


DOWELL INCORPORATED + TULSA 1, OKLAHOMA 


A Subsidiary of The Dow Chemical Company 


“First in Oilfield Acidizing . . . Since 1932” 
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Dowell engineers have compiled a record 
ny successful Sandfrac treatments. This | is 
nods poodle by using oils and sands pean 

to fit specific well conditions, and by makir 


use of Dowell “‘on-the-job”’ experience. 
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FOR OIL INDUSTRY CHEMICAL SERVICE 
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Aeromaster Fans 
for better service 2 ways! 


Cooling towers, air coolers, cooling 
and condensing units—whatever 
your installation, Aeromaster Fans 
give you more cooling at lower cost! 
The reason is Aeromaster’s unique 
two-way service. 


1. Operating Service 
In operation, Aeromaster Fans serve 
you efficiently because they are 
adapted from high-speed aircraft 
propellers, with adjustable blade 
pitch, and require less horsepower 
to operate. They serve you longer, 
thanks to improved anti-flutter per- 
formance and exclusive Aero- 
loid blade coating—protection 
from mild acids and alkalies, 


abrasion, and weather conditions. 
Aeromaster Fans are fully guaran- 
teed . . . available in 5 to 24 ft. dia- 
meters, with 4, 6, or 8 blades per fan 
—capacities up to 1,000,000 cfm. 


2. Maintenance Service 
Famous Koppers engineering serv- 
ice is available for special installa- 
tions, and large installations are 
Koppers-inspected to insure satis- 
factory performance. In addition, 
Aeromaster sales engineers are lo- 
cated in principal cities to assure 
prompt and efficient service. For 

original equipment or replace- 

ment, specify Aeromaster Fans 
for better service two ways! 


METAL PRODUCTS DIVISION « KOPPERS COMPANY, INC. « BALTIMORE, MD. This Koppers Divi- 
sion also supplies industry with Fast's Couplings, American Hammered Industrial Piston and Sealing Rings, 


Koppers-Elex Electrostatic Precipitators and Gas Apparatus. 


Engineered Products Sold with Service 


© 321 Scott St., Baltimore 3, Md. 


Gentlemen: Please send me detailed information on Aeromaster Fans for 


To obtain more information on products advertised see page E-69 


bien (name and type of equipment to be cooled) 








Personals 


> E. N. Redden has been named execy. 
tive vice president of Five Star Oil Re. 
ports, succeeding Dr. Frank J. Gardner, 
who resigned to take a position with the 
Oil and Gas Journal, where he will head 
up the exploration-geological department. 

Gardner had been president of Five 
Star since 1951. He was formerly associ- 
ated with Rinehart Oil News. He will re. 
place Philip C. Ingalls, who has resigned 
to join the geological staff of Socony-Vac. 
uum Oil Company in New York. 





> A. H. Bransky has become senior patent 
attorney for Standard Oil Company (In- 
diana) in the general office in Chicago, 
In promotions made at the same time, R, 
C. Arnold and R. B. Terry, Chicago office 
technologists, were appointed patent ad- 
visors at Standard’s Whiting, Indiana, 
laboratories. 

B. A. Vance has been named tech- 
nologist, replacing Dr. Arnold. 

L. B. Stevens, Jr., has been transferred 
from the Whiting laboratories to Chicago 
as patent searcher, replacing Vance. 

M. L. Kalinowski, project chemist, has 
been appointed patent advisor at the Whit- 
ing laboratories, replacing Stevens. 


>» Robert A. Bishop of Sohio has been 
promoted to manager, Canada, replacing 
Brame Womack, who was transferred 
from Regina to Oklahoma City. Prior to 
his becoming manager of Canadian opera- 
tions, Bishop was division geologist, 
Northwest division, Billings, Montana. 

Bishop obtained his degree in geology 
from the University of Wisconsin, and 
did graduate work at Columbia Univer- 
sity in New York City. 

The post vacated by Bishop was taken 
by Walter Johnson, who was staff geolo- 
gist, Northwest division, stationed in 
Lewistown, Montana. 


> Jack F. Gow has been appointed to the 
newly created post of manager of the pub- 
lic relations and publications department 
of the Eastern division of the Tide Water 
Associated Oil Company. Gow, a former 
newspaperman, has been with the com- 
pany since 1946 beginning as employee 
publications editor and publicity repre- 
sentative at Bayonne, New Jersey. 


> W. A. Greeven, presently representa- 
tive in Lisbon of the Standard Oil Com- 
pany (New Jersey), with respect to the 
latter company’s interests in Portugal, 
Spain and the North and Western African 
countries, will join Creole Petroleum 
Corporation in Caracas on April 1, 1954. 
Greeven brings to his new responsibilities 
an extensive background of oil experience 
gained in the period of more than twenty- 
five years of service which he has spent 
with many of Jersey’s affiliates in Latin 
America and Europe. 


> A. E. (Al) Collins, well-known area 
purchasing and stores manager for Shell 
Oil Company, has retired after almost 42 
years of service. Collins, with more years 
of service than any other Shell employee 
in the western half of the United States, 
began his long oil industry career in 1912 
as a waterman in the Coalinga oil fields. 
In addition to witnessing the early de- 
velopment of the Coalinga fields, he has 
served in Long Beach, San Francisco, and 
Los Angeles in various positions handling 
the company’s purchasing activities. 
Replacing Collins is Rex C. Hensel who 
was transferred from New York earlier 
this year. Hensel has filled managerial 
positions for the company in the Mid- 
Continent, Canadian, and New York. 
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Personals 
—_—_—_—_—— 


» Kempton H. Roll, Lead Industries As- 
sociation, New York City has been elected 
chairman of North East Region, National 
Association of Corrosion Engineers. Also 
elected to serve during 1954 were Edward 
G. Brink, American Viscose Corporation, 
vice chairman, and Edwin J. Titsworth, 
Koppers, Company, Inc., secretary- 
treasurer. 

George E. Best, Mutual Chemical 
Company, was elected to a three-year 
term on the NACE board of directors, ef- 
fective with the last day of the 1954 
NACE Conference at Kansas City. He 
succeeds L. B. Donovan, Consolidated 
Edison Company. 


» David E. Sleeper, certified public ac- 
countant, has opened offices as a tax 
consultant in the Tower Petroleum Build- 
ing in Dallas. He will specialize in income 
and estate taxes especially as related to 
oil and geophysical matters. 

For the last 10 years, Sleeper has been 
associated with National Geophysical 
Company of Dallas. 


> Dr. Herbert Insley, chief of the Mineral 
Products Division of the National Bureau 
of Standards, retired from NBS on De- 
cember 31, 1953. He will remain in Wash- 
ington after retirement and do consulting 
work. 

Dr. Insley is internationally known for 
his researches in the microstructure and 
chemistry of mineral products. Before he 
became chief of the Bureau’s Mineral 
Products Division in 1947, Dr. Insley was 
chief of the constitution and microstruc- 
ture section and assistant chief of the 
mineral products division. 


> Harry A. Jackson has been appointed 
a vice president and chairman of the op- 
erating committee, Eastern division, Tide 
Water Associated Oil Company. Jackson 
will succeed Drew L. Hines whose request 
for retirement has been granted by the 
board of directors. 

Jackson has been in the service of Tide 
Water for more than 30 years, commenc- 
ing as a plant clerk in the sales department 
in California. Since 1947 Jackson has 
served as president of Seaside Oil Com- 
pany, a California subsidiary of Tide 
Water. 


> Robert M. Chesney has been promoted 
to vice president, manufacturing, of Deep 
Rock Oil Corporation. The new vice presi- 
dent, formerly manager of the company’s 
Cushing, Oklahoma, refinery will con- 
tinue to live in that city. 
_ In addition to overseeing refinery opera- 
tions, he will assume new administrative 
responsibilities and will be in charge of 
Deep Rock’s pipe line operations. 
Operating headquarters of the pipe line 
department, with J. H. Tubbs as manager, 
will continue to be located in Tulsa. 
Chesney has been associated with the 
oil industry in various capacities since 
1934. He received a BS degree in chemi- 
cal engineering from the University of 
Delaware in 1932 and did graduate work 
at Temple University. 


> Harold P. Hobart, a vice president of 
Gulf Oil Corporation and various of its 
subsidiary companies, has retired. As vice 
President in charge of the company’s 
domestic marketing department’s product 
evelopment and product engineering ac- 
tivities, Hobart has been concerned with 
the development and improvement of 
gasoline, fuel oil, lubricating oils, etc.; 
Proper application of products, etc. 
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New Baker 15X—with 102 drawbar hp— 
combines peak yardage with portability 





Proved on the famous 9X, Baker’s 
revolutionary Frame-Mounted, No- 
Pushbeam Dozer design is already 
rolling up yardage records on the 
new, powerful 15X. 


Here is a Blade 51” high but only 
96” wide ... portable over any high- 
way, day or night, without special 
permits . . . that rolls up payloads 
with the capacity of a standard width 
blade. Here is a Blade mounted closer 
than ever before to the radiator—a 
simple, rugged design that reduces 
front end weight, and provides a cen- 
ter of gravity that puts more weight 
and horsepower to work. Engineered 
for balance, the Baker 15X Dozer 











To obtain more information on products advertised see page E-69 





permits drawbar work with the-blade 
left on — without excess wear on 
front-end truck bearings. 


See the powerful, new Baker 15X 
—see it in action, where you can 
watch its faster bite, guicker oscilla- 
tion, and payload punch that means 
more profits per yard. Ask your 
Baker, Allis-Chalmers Dealer for a 
demonstration! 
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HOSPITALITY 
AT ITS BEST 
IN HOUSTON 


One thousand air-conditioned rooms... 
four great restaurants... 1,000-car garage 
...ideal entertainment and convention 
facilities. Rates from $4.50 single and 
$6.50 double. 


B. F. ORR, Management 




























Home of the fabulous Petroleum Club 















































ENGINEERED LUBRICATION 


JetT-LUBE APPLICATOR forces con- 
tamination from your tool joints 
and replaces with clean lube. 
Cuts in half lubricant normally 
used. Full coverage of each 
joint. Simple, fast, clean and in- 
expensive. Fully guaranteed. 


Order through your supply store 
or send for complete details 





7362 W. BEVERLY BLVD.,LOS ANGELES 36 
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> David H. West of Red Bank, New 
Jersey, has been named assistant 
deputy administrator, Foreign Petro- 
leum Operations, Petroleum Adminis- 
tration for Defense. West has held a 
number of positions within the agency 
since being named assistant director of 
the Foreign Supply and Transportation 
Division of PAD in January 1952. He 
was appointed director of that division 
in 1952. 

Franz von Schilling, Jr., on leave 
from the California-Texas Oil Com- 
pany, Ltd., has been named director of 
the Foreign Supply and Transportation 
Division of PAD. He previously had 
been assistant director of the division. 

Philip M. Dean of Larchmont, New 
York, has been named assistant direc- 
tor of the Foreign Refining Division. 
He has been with PAD since 1952, as 
a special assistant in the Foreign Re- 
fining Division. He is on leave from the 
Standard Oil Company (New Jersey). 

Announcement of the appointments 
in the Foreign Operations section fol- 
lows an earlier announcement of two 
new assignments: 

Paul E. Kuhl, formerly director of 
the Foreign Refining Division, has been 
named head of the domestic refining 
and natural gasoline division, acting 
director of the Supply and Transporta- 
tion Division, and acting director of 
the Production Division. 

Arthur R. Kuhl (no relation to Paul) 
has been named Public Information 
Officer of the agency. He formerly had 
been assistant director of the Public 
Information Division, working under 
Bryant Putney, who now has joined 
Socony-Vacuum Oil in New York. 


ACTIVE YEAR is planned by the Pacific Petroleum Chapter of the American Institute 
of Mining and Metallurgical engineers at a meeting in Los Angeles recently. At that time 
M. E. Loy, Schlumberger Well Surveying, assumed the duties as chapter chairman, tak- 
ing over from F. Lowry Wadsworth of General Petroleum. Present were: Sitting, Kemp 
Barley, Baroid Sales Division, councilor; Loy and Wadsworth; J. S. Bell, Humble, 
councilor. Standing are: R. S. Crog, California Research, 1953 chairman of petroleum 
technology committee; Phil C. Cook, Union Oil, chairman of membership directory 
committee; C. R. Dodson, of Stanley, Stolz, and Dodson, outgoing vice chairman; Hal 
Stanier, Sunray, councilor; Nick Van Wingen, consultant, 1953 senior past chairman; 
J. A. Klotz, California Research, secretary, and J. S. Baker, treasurer and councilor. 
































DE. 





» Alber 
well M 
and inte 
York C 
illness ‘ 
manage 
division 
made h 
A stt 
ern lan 
BA de 
Human 
Federal 
and his 
i > Benj: 
died Jz 
Texas’ 
Haywa 
and aft 
contrac 
where | 
> Thon 
Crude 
Texas. 
John G 
Compa 
famous 
>R. I 
Easterr 
died in 
same p 
and J. 
oil met 
in the 
group 
huntins 
» Charles S. Jones, president of the Rich- ern Lo 
field Oil Corporation, was elected presi- 
dent of the Western Oil and Gas Asso- > Walt 
ciation, succeeding L. L. Aubert, presi- merly 
dent of Bankline Oil Company. ton, Ki 
President of Richfield since its reorgan- of Sir 
ization in 1917, Jones served as president jacks, 
of the association in 1934 and °35, while ber 6. 
he was then president of Rio Grande Oil. pany it 
John W. Hancock, president of Han- He set 
cock Oil, was elected first vice president; for 40 
Lowell Stanley, chairman of the board, named 
Monterey Oil, second vice president; and » Add 
William Reinhardt, vice president of the dont a 
Union Pacific Railroad, treasurer. Felix Lake C 
Chappellet was elected secretary and act- of Hia 
ing general manager. Rean-( 
Thirty incumbent members of the board 15 t 
were re-elected. Newly elected to the ae d 
board were B. E. Devere, president of th +" 
Pathfinder Petroleum and R. R. Von J 
Hagen, president of Lloyd Corporation Addisc 
Natura 
- CLASSIFIED - tor Fl 
panies 
catter, 
FOR SALE date |] 
COMPLETE COMPRESSOR STATION Bened 
Two 600 H. P. Type L. V. G. Ingersoll- In | 
Rand gas engines with high pressure and d 
compressors. Engines and compressors Comp; 
complete including Parkersburg Build- presid 
ing. Located twenty miles from Hous- Positic 
ton. Contact Petroleum Management resign 
Company, 565 San Jacinto Building, > Hoy 
Houston, Texas. Phone: Charter 4781. field | 
area d 
FOR SALE 3500 TONS te 
PORTABLE STEEL IRVING GRID a — 
AIRFIELD OR ROAD MATS + whi. 
Ideal on sand, dirt or mud Wichi 
Will be sold in any’ quantities > Joh 
Rail and Barge shipment facilities accou 
ALTER CO. Davenport 13, lowa pany 
Magn 
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. 
» Albert G. Lindsay, manager of Rock- 
well Manufacturing Company’s export cure Tipennennsemm ene 


and international divisions, died in a New est Ul yD 
York City hospital December 4 after an 

illness of four months. Lindsay, former 

manager of Crosley Corporation’s foreign eee 





division, joined Rockwell last April and 
made his headquarters at Pittsburgh. 

A student of political economy, mod- 
ern languages and law, he received his 
BA degree cum laude in 1919 from 
Humanistisches Gymnasium ( a Swiss 
Federal College) at Basle, ‘Switzerland, 
and his MA in 1922 from the Sorbonne. 


> Benjamin J. Harper, pioneer oil driller, 
died January 9. Harper drilled one of 
Texas’ first major oil producers—famed 
Hayward No. 2 in the Spindletop field— 
and after leaving the oil fields his well 
contracting brought him to Dallas, Texas, 
where he had made his home. 
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» Thomas W. Pew, president of General 
Crude Oil Company, died in Houston, 
Texas. January 4. Pew was the son of 








stitute John G. Pew, retired president of Sun Oil 
t time Company, Pew’s family has long been 
oe famous in oil and other industrial circles. 
em 

om >) R. H. Hargrove, president of Texas 
seme Eastern Gas Transmission Corporation, 


died in a plane crash January 10. In the 


a same plane with him were John B. Atkins 
5 Hal and J. P. Evans, Shreveport, Louisiana, 
rman; oil men. Twelve men in all lost their lives 
or. in the plane, which was carrying the 


group back to Shreveport from a duck 
hunting trip at Grand Chenier in South- 





Rich- ern Louisiana. 
res 
ye > Walter B. Templeton, founder and for- 
presi- merly chairman of the board of Temple- 
ton, Kenly and Company, manufacturers 
rgan- of Simplex mechanical and hvdraulic 
sident jacks, died - Hinsdale, Illinois, Decem- 
while ber 6. Templeton formed the jack com- 
e Oil, pany in 1899 with the late W. K. Kenly. Po lar -H d 00 
Han- He served as president of the company Bu Extra an y R 
ident; for 40 years until 1939 when he was ] “a aire 
oard, named chairman of the board. Threads 8 to ] Pipe Fast and Easily 
:, = > Addison F. Holliday, former vice presi- 
Felix rl = Fiennes of iP a and Big e You just can’t beat these small drop head dies for 
bps Oil Companies and former president nick ° dui . 
“ eg Oil a Gas Commer and q easy pipe or conduit threading. 
enn-Ohio Gas Company, died January : . . . 
a 15 at his home in Pittsburch. Holliday ” Snap the size head 7 want into the drive ring, from 
a aie in = poi a ven career either side, and you’re ready to cut clean perfect 
that beean with Senator William Flinn in t ? 
an 1891. He was associated with his uncle wwe --- heads —_ t fall out. 
pi mae Deity, Jr., in the Wivclios e Precision-cut alloy dies reverse easily for close-to-wall 
ral Gas Company, organized by Sena- ~~ * * 
) = tor Flinn. In ag the cage nd com- en = special dies needed. , 
— panies were taken over by famed wild- € and OR %” Me ” VAL 
catter, M. L. Benedum, and from that 12R, %” stag vetjeil. anaes =e 11R, 4" to 1% P 
. date Holliday was associated with the fall » 78 hey , r ree carrier with sets. Every threader 
enedum interests. work tested before shi 4 
soll In 1926 he was elected vice president Su “* H On Sy Shes at your 
sure = a of Benen: Oil and Gas ppty s1ouse. 
mpany and in October 1943 was elected 
— president of that company, holding this THE RIDGE TOOL COMPANY e ELYRIA, OHIO 
lous Position until August of 1946 when he 
ment resigned. 
ling, > Howard A. Watson, Sun Oil Company 
i781. field superintendent in the Gulf Coast 
—e area died recently in Beaumont, Texas. 
TONS > Eben W. Pyle, a Kansas producer, died 
Christmas day in Kansas City following 
a heart attack. He made his home in 
Wichita. 
> John Patrick Keehan, assistant general 
accountant for Magnolia Petroleum Com- 
lowa pany died January 19. He had been a 
— Magnolia employee for 28 years. 
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>» Synthesis of Hydrocarbons in the Gasoline Range. Arranged by 
Dr. Cecil Boord, director, API Research Project No. 45. American 
Petroleum Institute, 50 West 50th Street, New York 20, New York. 
Price, $6.00. Pages, 261. 


This highly useful and fact-filled volume is a collection of re- 
prints of scientific papers published on the above-mentioned pro- 
ject, along with six appendices presenting rleated phases of the 
work of the project, including advisory committe personnel, re- 
search staffs, list of papers serial bulletins, etc. 

Hydrocarbons discussed in these eight chapters include olefins 
and di-olefins, ethers and alcohols, acetylenes and naphthenes and 
aromatics, along with seven papers presenting physical constants 
of a large number of hydrocarbons. Exhaustive discussions of the 
syntheses and properties of compounds are given in the various 
papers. For the researcher interested in comprehensive coverage of 
these materials this work is invaluable. 


>» Hydrocarbons From Petroleum. ACS Monograph No. 121, by 
Frederick D. Rossini, Beveridge J. Mair and Anton J. Streiff. 
Published by Reinhold Publishing Corporation, New York. Price, 
$18.50. Pages, 576. 


One of the major problems of the searcher for information on 
hydrocarbons has been the voluminousness of the various reports 
of results of work carried out on project No. 6 of the American 
Petroleum Institute on the “Fractionation, Analysis, Isolation, 
Purification and Properties of Petroleum Hydrocarbons.” For any 
except the dyed-in-the-wool research chemist this mass of data 
has deterred the great majority from “digging in” to ferret out the 
information desired. Yet for a project of this fundamental type 
this voluminousness was and is all-important. It was indispensable 
that all the details of process and findings be given in exhaustive 
detail, for the inférmation of all concerned, and no more monu- 
mental work has been carried out by man. 

To aid the industry’s people to be able to utilize these data to 
their advantage without too time-consuming search, and to boil 








down the relatively small compass—576 pages—these author; 
have prepared this volume of 27 chapters, that may be judged to 
run a higher percentage of fundamental facts per page than an 
volume published for the industry in many years. The first six Chap. 
ters deal with various types of distillation procedures; then fol. 
lows extraction, adsorption, and crystallization in three chapters, 
The remaining 18 chapters deal with hydrocarbon physical and 
chemical properties, composition, analytical methods as applied 
to the different fractions of petroleum. Altogether the volume jg 
a MUST for the petroleum chemist of whatever phase of the jp. 
dustry he may be found. Detailed drawings of apparatus, mathe. 
matical derivations of many equations employed in the work, 
curves of product composition and an exhaustive subject index of 
the work reported make the book an excellent working guide as 
well as a standard reference work. 


>» Trane Refrigeration Manual, published by the Trane Company, 
La Crosse, Wisconsin. Price, $1.50. Pages, 125. 


The manual gives practical, easy-to-understand information on 
installation, operation, and servicing of refrigeration equipment 
for contractors and servicemen. Latest edition of the Trane Re. 
frigeration Manual contains two entirely new chapters on refriger- 
ation piping. This material embodies the latest engineering data on 
the subject. Other changes include a new chapter on refrigeration 
system control, a revised chapter on service operation and a com- 
pletely revised refrigeration system service analysis chart. 


> Scientific Research and Development in American Industry — 
A Study of Manpower and Costs. Issued by the U. S. Department 
of Labor, Washington 25, D. C. Available from U. S. Superin- 
tendent of Documents, U. S. Government Printing Office. Price, 
$0.50. Pages, 106. 


The bulletin is a comprehensive and detailed report on the 
Nation’s industrial research resources. Nearly 2000 companies, 
with about 6,500,000 employees and sales totaling nearly $100 
billion in 1951, were studied. Their scientific and engineering re- 
search programs cost almost $2 billion in 1951—about 85 per cent 
of the total national cost of industrial research and development. 

Three manufacturing industries—aircraft, electrical machinery, 
and chemicals—do half of the industrial research and development 
work performed in this country, according to the report. These in- 
dustries together employed more than 50,000 of the 96,000 re- 
search engineers and scientists covered by a 1952 study. 



























ENGINEERED 
BY J&S 


e Tops in road performance 
Double motor life 


e 5,000 to 10,000 miles be- 
tween oil changes 

Save 10% to 40% on fuel 
costs 


The NEATEST Kit 


e NO MOUNTING HOLES TO DRILL 





BUTANE - PROPANE 
CONVERSION KIT FOR 


- ¥ 





on the market. GMC and Chevrolet Kit | | lyear...$2.00 [1] 2years...$3.00 0 


SANDWICH type adapter slips into middle of carburetor, 
affording QUICK, EASY conversion to gas-gasoline operation. COMBINED EDITION 


SPECIAL CASTING houses thermostat and LP-Gas vaporizer, 
and supports complete unit, on front of engine block. 


e NO PLUMBING JOB TO DO Name- satin (siniteeaeaaea 
e QUICK WARM-UP, EASY STARTING, FULL POWER Canpeey <f 
Ask About Our Fleet Discount icicle _ 

g CARBURETOR COMPANY Home Address al 
2634 N. Beckley DALLAS, TEXAS in aii _. 





“Twenty Years in Gas Carburetion” 





The Petroleum Engineer, 


TRUCKS | Subscription Order Form 
| 


Box 1589, Dallas, Texas. 


| | (Enter) (Renew) my subscrip- 
tion for— 
SPECIALIZED EDITIONS 
[] DRILLING and PRODUCING 


[] OlL and GAS PIPELINING 
[] REFINING and PETROCHEMICAL 


3 years... $4.00 [J 


l year...$5.00 [] 2 years... $8.00 [1 
3 years... $10.00 [j 





a 
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aan SAFE LOADS FOR VARIOUS PARTS OF LINE 
al an 
sola 6 x 19 Classification Plow Steel 
i 1 Uncoated Fiber Core Ropes 
a | May also be used for 6 x 37 classification Plow Steel ropes. 
rm of Reduce safe load 8% for each additional idler or deflection sheave. 
as : 
ROLLER BEARING SHEAVES—FACTOR OF SAFETY OF 5. 
pany, Safe Load in Tons of 2000 Pounds. 
i —— ee — 
se Rope Number parts of line 
ne Re. diameter, " = ———-——_ —--—- + 
friger. inches 2 3 4 5 6 7 8 9 10 
== iY, (84 1.21 1.55 1.86 2.15 2.42 2.66 2.88 3.08 
— 4% 1.30 1.87 2.39 2.88 3.32 3.72 4.10 4.44 4.75 
a 3% 1.86 2.68 3.42 4.12 4.75 5.3 5.8 6.3 6.8 
% 2.53 3.64 4.65 5.6 6.4 7.2 8.0 8.6 9.2 
stry — % 3.29 4.72 6.0 7.3 8:4 9.4 10.3 14.2 12.0 
rtment % 4.15 5.9 7.6 9.2 10.6 11.9 13.0 14.2. 15.1 
‘perin. 5% 5.1 7.3 9.4 11.3 13.0 14.6 16.0 17.4 18.6 
Price, % 7.3 10.4 13.3 16.1 18.6 20.8 - 22.9 24.8 26.6 
K 9.8 14.3 18.1 21.8 25.1 28.2 31.0 33.6 36.0 
ot 1 12.8 18.4 23.6 28.4 , 32.8 36.8 40.4 43.8 46.8 
$100 1% 16.0 23.0 29.4 35.4 40.7 - 45.8 50.3 54.5 58.0 
ing re- 14% 19.7 28.3 36.2 43.5 50.2 56.3 - 62.0 67.0 72.0 
poe | 13% 23.7 34.2 43.6 52.0 60.5 68.0 75.0 81.0 86.7 
rent. 1% 28.1 40.5 52.0 62.0 72.0 80.5 88.3 96.0 103.0 
oe Example—If it is desired to hoist a load of 12 tons with a 54” diameter 6 x 19 classification Plow Steel rope, it will be deter- 
ese ib mined from the above table that it will be necessary to string 6 lines, using blocks with plain bearing sheaves. 
00 Te- = ————— 
== SAFE LOADS FOR VARIOUS PARTS OF LINE 
— ss 
6 x 19 Classification Plow Steel 
n Uncoated Fiber Core Ropes A | 
May also be used for 6 x 37 classification Plow Steel ropes. 
Reduce safe load 8% for each additional idler or deflection sheave. 
PLAIN BEARING SHEAVES—FACTOR OF SAFETY OF 5. 
Safe Load in Tons of 2000 Pounds. 
rip- ia : - - ey 
Rope Number parts of line 
diameter, —~-— Biiincnanaienios 
inches 2 3 4 5 6 7 8 a 10 
Yy .97 1.39 1.78 2.14 2.47 S77 3.05 3.30 3.54 
4% 1.49 2.15 2.76 3.30 3.81 4.28 4.70 5.1 5.4 
%% 2.14 3.08 3.95 4.75 5.5 6.1 6.7 7.3 7.8 
K6 2.90 4.18 5.3 6.4 7.4 8.3 9.1 9.9 10.6 
a % 3.75 5.4 6.9 8.3 9.6 10.8 11.8 12.8 13.7 
00 0 % 4.75 6.8 8.8 10.5 12.1 13.6 14.9 16.2 17.3 
5% 5.9 8.4 10.8 13.0 14.9 16.8 18.5 20.0 21.4 
4% 8.4 12.0 15.4 18.5 21.3 24.0 26.4 28 .6 30.5 
K 11.3 16.3 20.8 25.0 28.8 32.4 35.6 38.6 41.3 
00 0 1 14.7 21.2 27.2 32.6 37.6 42.2 46.5 50.3 54.0 
1% 18.5 26.6 34.0 40.8 47.0 52.8 58.1 63 .0 67.4 
1% 22.6 32.6 41.8 50.2 57.8 65.0 71.4 44.0 82.8 
peveess 1% 27.2 39.2 50.1 60.3 69.5 78.0 85.8 92. 99.5 
1% 32.3 46.5 59.5 71.6 82.5 92.6 102.0 110.0 118.0 
=~ Example—TIf it is desired to hoist a load of 12 tons with a 54” diameter 6 x 19 classification Improved Plow Steel rope, it will be 
_ determined from the above table that it will be necessary to string 5 lines, using blocks with plain bearing sheaves. 
—— Courtesy of Wickwire Rope, The Colorado Fucl and Iron Corporation 
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Streamlined inside and out 
in a broad range of sizes for 
production and pipe line services 


Available through leading 
oil field supply stores. 





CORPUS CHRISTI, TEXAS 
4534 No. Baldwin Blvd. 


E-46 


ODESSA, TEXAS 
2604 Kermit Highway 


Just imagine loading the conduit of a 6” 
valve, Swabbed with an excess of motor 
oil, first, with several shovels full of sand 
and rock from pea size to %” irregular 
shapes. The valve was forced through 
the debris into closed position. When 695 
psig line pressure was turned into the 
valve, absolute seal was effected. Then, 
the valve was opened and the trapped 
volume of gas, rocks and sand was re- 
leased to atmosphere. Next, the conduit 


For complete test data, write for name of major gas company. 
LPP A foto 200 eres eseecererserereccco WE 


GROVE SEAL- 


FC 6 6 FOO OME ONIONS FOKLE 


GROVE REGULATOR COMPANY - 
HOUSTON 4—1901 catumet st. © LOS ANGELES 14—649 So. olive ss. © NEW YORK 17—415 Lexington Ave. 





DALLAS, TEXAS 
1334 Fidelity Union Life Bldg. 


TULSA, OKLAHOMA 
318 Thompson Bldg. 


To obtain more information on products advertised see page E-69 


SAND, GRAVEL, WELDING SLAG, STE 
INTO VALVE CONDUIT —YET BUBB 


LAFAYETTE, LOUISIANA 
101 Berkeley Street 
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TTINGS LOADED 
FIGHT SEAL MAINTAINED 








was loaded with welding slag and sharp 
pieces of pipe metal cut by a torch, and 
again the valve was closed and pressure 
applied. After a period of throttling, the 
valve was bled to atmosphere, clearing 
out the slag and scrap metal. Finally, 
the valve was again closed and held 
absolutely bubble tight. Final inspection 
showed no damage that would impair 
continued service, or prevent smooth, 
effortless operation. 


$-308 


Y Bae a are ae 


aRiniG Gate Valves 


ve i a i a a a ee eel 
65th & Hollis Sts., Oakland 8, California GROVE 











SIMPLICITY 
ACCURACY 
SAFETY 
DENVER, COLORADO 
2669 Cherry Street 
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SAFE LOADS FOR VARIOUS PARTS OF LINE 
6 x 19 Classification Plow Steel 
Uncoated Fiber Core Ropes 
May also be used for 6 x 37 classification Plow Steel ropes. 
Reduce safe load 4% for. each additional idler or deflection sheave. 
PLAIN BEARING SHEAVES—FACTOR OF SAFETY OF 5. 
Safe Load in Tons of 2000 Pounds. 




















































































) Rope Number parts of line 
diameter, 
inches 2 3 4 5 6 7 8 9 10 
Yy .90 1.32 1.73 2.13 2.52 2.88 3.23 3.56 3.88 
% 1.39 2.04 2.67 3.28 3.88 4.43 4.97 5.5 6.0 
%% 1.99 2.92 3.83 4.71 5.5 6.3 7.1 7.8 8.5 
K% 2.70 3.95 5.2 6.4 7.5 8.6 9.6 10.6 11.6 
% 3.50 5.15 6.7 8.3 9.8 11.2 12.5 13.9 15.1 
% 4.42 6.5 8.5 10.5 12.3 14.1 15.8 17.5 19.1 
54 5.4 8.0 10.4 12.9 15.2 17.4 19.5 21.5 23.4 
34 Ck 11.4 14.9 18.4 21.7 24.8 27.8 30.7 33.5 
% 10.5 15.4 20.2 24.9 29.3 33.5 37.6 41.5 45.4 
1 13.7 20.1 26.3 32.4 38.2 43.7 49.1 54.2 59.1 
1% 17.0 25.0 32.9 40.4 47.7 54.5 61.2 67.5 73.7 
14% 21.0 30.8 40.4 49.7 58.7 67.1 75.3 83.1. 90.7 
1% 25.2 37.2 48.8 60.0 70.8 80.9 90.8 100.0 109.0 
1% 30.0 44.1 57.8 71.1 83.9 95.9 108.0 119.0 130.0 
Example—If it is desired to hoist a load of 12 tons with a 54” diameter 6 x 19 classification Plow Steel rope, it will be deter- | 
mined from the above table that it will be necessary to string 5 lines, using blocks with roller bearing sheaves. 
tes SAFE LOADS FOR VARIOUS PARTS OF LINE 
oa 6 x 19 Classification Improved Plow Steel 
“2 ~ Uncoated Fiber Core Ropes 
a May also be used for 6 x 37 classification Plow Steel ropes. 
ED Reduce safe load 4% for each additional idler or deflection sheave. 
NED ROLLER BEARING SHEAVES—FACTOR OF SAFETY OF 5. 
Safe Load in Tons of 2000 Pounds. 
sharp 
, and : 
aoe: Rope Number parts of line 
diameter, 
, the inches 2 3 4 5 6 _ 7 8 9 10 
a Y 1.03 1.51 1.98 2.44 2.88 3.30 3.70 4.08 4.45 
rag 4% 1.59 2.34 3.07 3.78 4.45 5.1 5.7 6.3 6.9 
held 36 2.28 3.36 4.41 5.4 6.4 7.3 8.2 9.0 9.9 
ction % 3.09 4.55 5.96 7.3 8.6 9.9 LG ee | 12.2 13.3 
nid A 4.01 5.89 7.7 9.5 11.2 12.8 14.4 15.9 17.3 
ooth, % 5.05 7.4 9.7 12.0 14.1 16.2 18.2 20.0 21.8 
5% 6.2 9.2 12.0 14.8 17.5 20.0 22.5 24.8 27.0 
34 8.9 13.1 17.2 21.2 25.0 28.5 32.0 35.3 38.5 
K% 12.0 17 7 23.2 28 .6 33.8 38.6 43.3 47.8 52.1 
1 15.7 23.1 30.3 37.3 44.0 50.0 56.5 62.3 68.0 
1 19.7 28.9 37.9 46.6 55.0 63.0 70.6 78.0 85.0 
14 24.1 35.5 46.6 57.3 67.6 we 86.7 - 96.0 105.0 
1%& 29.0 42.7 56.0 68.8 81.2 93.0 104. 115.0 126.0 
1% 34.4 50.7 66.5 81.7 96.4 110.0 124.0 137.0 149.0 
| Example—If. it is desired to hoist a load of 12 tons with a 5%” diameter 6 x 19 classification Improved Plow Steel rope, it will be 
determined from the above table that it will be necessary to string 4 lines, using blocks with roller bearing sheaves. 
Courtesy of Wickwire Rope, The Colorado Fuel and Iron Corporation 
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This Valve Stops Hidden Losses 


ll Welding Gas Systeme, VALVE SERVICE Ra 


SUITABILITY: 


Tor instance Sc. A adam 
a egal 
THE ae Go ! Nar eiling stew diaphragm 


MAINTENANCE COST: 
gtd | 


ql Aur 


SERVICE LIFE: 
OPERATING RESULT: 
In a prominent New Orleans shipyard, with Crane AVAILABILITY: 


Diaphragm valves listed as “standard operating pro- na : 
cedure’’ for complete oxygen-acetylene system. ( nant C tary it —No,l652- 


Shown is typical installation on portable manifold. 


THE CASE HISTORY THE VALVE 




























































Costly loss of welding gases was traced to the con- — a eee 
ventional packed valves formerly used on the system. that Prat. only to seal the 


Leakage through the stuffing persisted despite fre- bonnet. Its independ- 


aie ° ent disc saves dia- 
quent, regular servicing of stem packing on the phragm wear, provides 


valves. This high maintenance cost added to the positive seating on 
yard’s loss. fluid, even should the 
Th ed f dinc e No. 1652 kle diaphragm fail. Choose 
|__The remedy was found in Crane No. packless from a wide range of 
Diaphragm Valves, Underwriters approved for the body and trim materials 
service. These valves stopped the leakage, and not for all kinds of. corro- 
: 5 4 sive and ordinary serv- 
one Crane valve has needed attention since installed ices. Sizes 1 to 6 in.; 
more than 2 years ago. Despite continued expansion, screwed or flanged 
the yard’s costs for welding gas have been sharpl ens. See yout Crane 
y es arply Catalog, or your Crane | 


reduced. Representative. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 














VALVES - FITTINGS - PIPE - PLUMBING - HEATING 
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CAPACITY OF BOLTED STEEL TANKS, 42-GAL. BBL. 
—————————S—— ——= SN 
100 and 200 bbl. A. P. I. tanks 250 and high 500 bbl. A. P. I. tanks 
Net Net less Net Net less 
Ft. In Gross Ft. In Gross 
Gross less | 2 percent | 8 percent Gross less | 2 percent | 3 percent 
deadwood deadwood 

Ve .0621 .0620 .0608 .0602 le ..1725 .1724 . 1690 . 1672 ; 

4 .1241 . 1240 . 1216 . 1204 ¥% 3449 3448 .3379 .33845 

% . 1862 .1861 . 1824 . 1805 % .5174 .5173 .5070 .5017 

Ye . 2482 . 2481 . 2432 . 2407 A .6898 .6897 .6759 .6690 

% .3103 .3102 . 3040 . 3009 K .8623 .8621 .8449 .8362 

3% .37238 .3722 . 3648 .3611 % 1.0348 1.0345 1.0138 1.0035 

K% .4844 4343 .4256 .4212 % 1.2072 1.2069 1.1828 1.1707 

¥y% . 4965 .4963 . 4864 .4814 yy 1.3797 1.3794 1.3518 1.3380 

% .5585 . 5583 .5472 .5416 % 1.5521 1.5518 1.5208 1.5052 

&% .6206 .6204 .6080 .6018 5 1.7246 1.7242 1.6897 1.6725 

Wy, .6826 .6824 .6688 .6619 Ys 1.8971 1.8966 1.8587 1.8397 

_&% . 7447 .7445 . 7296 7221 % 2.0695 2.06°0O 2.0276 2.0069 

18% .8068 .8065 . 7904 . 7823 1% 2.2420 2.2415 2.1967 2.1743 

% . 8688 . 8685 .8512 .8425 % 2.4144 2.4139 2.3656 2.3415 

1b .9309 . 9306 .9120 .9027 LA 2.5869 2.5863 2.5346 2.5087 

1 .9929 . 9926 . 9728 . 9628 1 2.7594 2.7587 2.7035 2.6759 

2 1.9858 1.9852 1.9455 1.9257 2 5.5187 5.5174 5.4071 5.3519 

3 2.9788 2.9778 2.9183 2.8885 3 8.2781 8.2762 8.1107 8.0279 

4 3.9717 3.9704 3.8910 3.8513 4 11.0874 | 11.0849 | 10.8142 | 10.7039 

5 4.9646 4.9630 4.8638 4.8142 5 13.7968 13.7986 | 13.5177 i 13.3798 

he bt 
aa 

6 5.9575 5.9556 5.8365 5.7770 6 16,5662 | 16.5523 | 16.2213 } 16.0557 

7 6.9505 6.9483 6.8093 6.7398 7 19.3155 | 19.8111 | 18.9249 | 18.7318 

8 7.9434 7.9409 7.7820 7.7026 8 22.0749 | 22.0698 | 21.6284 | 21.4077 

4a 8.9363 8.9335 8.7548 8.6655 4 24.8343 | 24.8285 | 24.3319.) 24.0836 

10 9.9292 9.9261 9.7276 9.6283 10 27.5936 | 27.5872 | 27.0355 | 26.7596 

11 10.9222 10.9187 10.7003 10.5911 11 30.3530 | 30.3459 | 29.7390 | 29.4355 

1 11.9151 11.9113 11.6781 11.5540 1 33.1123 | 33.1047 32.4426 32.1116 
2 23.8302 | 23.8226 | 23.3461 23.1079 2 66.2247 | 66.2093 | 64.8851 | 64.2230 
3 35.7453 | 35.3339 | 35.0192 | 34.6619 3 99.3370 | 99.3140 | 97.3277 | 96.3346 
cy 47 .6604 45.6452 46 .6923 46.2158 4 132.4494 | 132.4187 | 129.7703 | 128.4461 
5 59.5754 59. 5565 58 . 3654 57.7698 5 165.5617 | 165.5234 | 162.2129 | 160.5577 
6 71.4905 71.4678 70.0384 69 . 3288 6 198.6740 | 198.6280 | 194.6554 | 192.6692 
7 83.4056 | 83.3791 81.7115 | 80.8777 7 231.7864 | 231.7327 |. 227.0980 | 224.7807 
8 95.3207 95.2904 93 .3846 92.4317 8 264.8987 | 264.8374 | 259.5407 | 256.8923 
9 107.2358 | 107.2017 | 105.0577 | 103.9856 9 298.0110 | 297.9421 | 291.9833 | 289.0038 
10 119.1509 | 119.1180 | 116.7307 | 115.5396 10 331.1234 | 331.0467 | 324.4258 | 321.1153 

| | 
11 131.0660 | 181.0243 | 128.4038 | 127.0936 11 364.2357 | 364.1514 | 356.8684 | 353.2269 
12 142.9811 | 142.9356 | 140.0769 | 138.6475 “12 397.3481 | 397.2561 | 389.3110 | 385.3384 
13 154.8962 | 154.8469 | 151.7500 | 150.2015 ww" 430.4604 | 480.3607 | 421.7535 | 417.4499 
14 166.8113 | 166.7582 | 163.4280 | 161.7554 14 463.5727 | 463.4654 454.1961 | 449.5614 
15 178.7263 | 178.6695 | 175.0961 | 173.3094 15 496.6851 | 496.5701 486.6387 | 481.6730 
16 190.6414 | 190.5808 | 186.7692 | 184.8634 16 529.7974 | 529.6748 | 519.0813 | 513.7846 
N G [fe + | | var fe oe 
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TEFLON GASKETS 


Gasket characteristics: 


© self lubricating 
® can't bind 


© unique shape maintains lubricant 
release 


Now standard on Q.C.f Lubri- without materially affecting price. 


® pressure tight 


Round Port Valves-- 100% Obstruc- 
tion Free - Rectangular Port Valves 
with Full Pipe Area + Venturi Valves 
for Economy 


cated Plug Valves, this exclusive 
Q.C.f; development gives protec- 
tion against head leakage at high 
pressure and at temperatures up 
to 450° F. Greatly reduces turning 
torque. Increases service life 


Four years of field service tests 
under most exacting conditions 
have confirmed the effectiveness 
of this new discovery. Get all the 
facts from your nearby Q.CF- 
valve representative. 


CLC LOS PLUG VALVES 


Write for Catalog No. 4-P.E. and Price List. American Car and Foundry 
Company, Valve Division, 1501 E. Ferry Avenue, Detroit 11, Michigan. 


Representatives in 


Cl” 
f 
50 Principal Cities { pipe Cl” 


To obtain more information on products advertised see page £-69 THE PETROLEUM ENGINEER, February, 1954 
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Low 500 and high 1,000 A P. I. tanks 


CAPACITY OF BOLTED STEEL TANKS, 42-GAL. BBL. 








— 





Low 1,000 and 2,000 bbl. A. P. I. tanke 





| Net 





Net less 
Gross . 
Gross less | 2 percent 3 percent 
deadwood 


~ 


In. 


| 


Grose 


less 





Gross less 2 percent 
deadwood | 


| Net | Net 


3 percent 





comonrognes Ww = 


— 
i] 


11 
12 
13 
14 
15 
16 











3381 . 3380 

.6762 .6760 
1.0143 1.0140 
1.3524 1.3520 
1.6904 1.6900 
2.0285 2.0280 
2.3666 2.3659 


2.7047 





2.7039 
3.0428} 3.0419 
3.3809| 3.3799 
3.7190} 3.7179 

* 4.0571] 4.0559 
4.3951} 4.3939 
4.7332, 4.7319 
5.0713 5.0699 


4079 
.8158 
. 2237 
21.6315 
.0394 


5.4094 5. 
10.8188 
16. 2282 
21.6376 
27.0470 
32. 4564, | 
37. 8659 
43. 2753) 
48.6847 
— 
59. 5035! 


32. 4473 
. 8552 
43. 2631 
48.6710 
54.0788 
59. 4867 


64.8946 
129.7892 
194. 6838 
259. 5784 
324.4730 
389 . 3676 
454 . 2623 
519. 1569) 
584.0515 
648.9461 


64.9129) 
129. 8258 
194. 7387 
259. 6516) 
324 . 5645 
389.4774 
454 . 3903 
519. 3032 
584.2161 
649. 1290 








714.0419 
778.9548 
843. 8676 
908.7805} $08. 5245 
973.6934, 973.4191 


1038.6063 1038.3137 


713. 8407 
778. 7353 
843 . 6299 





3312 8279 
.6625 -6557 
-9937 . 9836 
1.3250 1.3114 
1.6562 1.6393 
1.9874 1.9672 
2.3186 2.2949 





2.6498} 2.6228 
2.9811 2.9506 
3.3123} 3.2785 
3.6435, 3.6064 
3.9748} 3.9342 
4.3060| 4.2621 
4.6373} 4.5899 
4.9685 4.9178 


5.2907; 5. 
10.5995) 10. 
15.8992 15. 
21. 1989 20. 
26.4986 26. 


2457 
4913 
7370 
9826 
2282 





31.7984 
37.0981 
42.3978 
47.6976 
52.9972 
58.2970 


31.4739 
36.7195 
41.9652 
47.2109 
52. 4564 
57.7021 
63 . 5967 
127. 1934 
190.7901 
254 . 3868 
317 . 9835 
381 . 5802 
445.1771 
508.7738 
572.3705 


635 . 9672 


62. 
125. 


9478 
8955 
188 . 8433 
251.7910 
314.7388 
377 . 6866 
446.6344 
503 . 5822 
566 . 5300 
629.4777 





9.29, 
763. 1606 


826.7573 


692.4255 
755.3732 
818.3210 
890.3540) 881.2688 
953.9507; 944.2165 














naiwes Niesainane 


Caoanoaouwnrk wn = 


-_ 
Oo 


11 
12 
13 
14 
15 
16 


Ye 
¥ 
% 
Y% 
K% 
% 
% 


% 
% 
% 
%4 
'% 
¥% 


or WO DO = 


conn oe 


11 





a. 
:. 
2. 
3. 
3. 
4. 


/ 61 


82 


113 


370 


741 
864 


111) 


1482 
1606 
1729 
1853 
1976 





10. 2956) 
20.5913 
30. 8869 
41.1825 
51. 4782} 


7738, 
72.0695 


92. 6607 
102.9564 
123. 
247. 
494. 
617. 
988. 
1235. 


1359. 








9.6493 


10.2926 
20.5852 
30.8778 
41.1704, 
51.4630 








61.7557 
72 0483 
82.3409 
92.6335 
102.9261 
113.2187 


. 3651 





. 2520 


5476 
0953 
6429 
1906 
7382 
2858 
8335 
3811 
9288 
4764 


123.5113 
247.0226 
370. 5339) 
494.0452! 
617. 5565 
741.0678 
864.5791 
988.0904 
1111.6017 
1235. 1130 


242 
363. 
484. 
605. 
726 
847 
968. 
1089. 
1210. 





1358 . 6243, 


0240 
1482 1387 
| 


8717 
1193 
6670 

2146 

7622 


1331. 
1452. 
1573. 
1694. 
1815. 


1605 . 6470 
1729 1583 
1852. 6696, 
1976. 1809 


10.0868, 9. 
20.1735 
30. 2603 
40.3470 
50.4338 


60.5205 
70.6073 
80.6941 
90. 7808 
100. 8676 
110.9543 


121.0411, 
0822 
1232 
1643 
2054) 
2465) 
.2875| 838. 
3286 

3697| 
4108 


1936 .6572 





6435 . 6433 . 6304 . 6240 
2870 1.2866 1.2608 1.2480 
9304 1.9299 1.8913 1.8720) 
5739 2.5732 2.5217 2. 4961 
2174 3.2164 3.1521 3.1199 
8609 3.8597 3.7825 3.7439 
5043 4.5030 4.4130 4.3679 







5.1478, 5.1463 5.0434, 4.9919 
5.7913) 5.7896 5.6738) 5.6159 
6.4348} 6.4329] 6.3042| 6. 2399 
7.0783| 7.0762 6.9346, 6.8639 
7.7217] 7.7195} 7.5651) 7. 4879 
8.3652) 8.3627; 8.1955) 8. 1119 
9.0087| 0.0060) 8.8259 8.7359 
9.6522 9.4563) 9.3598 










9838 
9677 
9515 
9353 
9192 


19. 
29. 
39. 
49. 
59. 
69. 
79. 
89. 
99. 
109. 


9030 
8868 
8706 
8545 
8383 
8221 





119. 
239 
359. 
| 479. 

599. 
718. 


8060 
6119 
4179 
2239 
0298 
8358 
6418 
4477 
2537 
0597 


958 
1078 
1198 


1317. 
1437 
1557. 
1677 
1797 
1916 


8656 
6716 
4775 
2835 
0895 
8954 
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about PLASTIC PIPE 


@ Let's face it! Plastic pipe is revolutionizing oil 
country piping. Of course plastic cannot be used 
on every installation... but even metallic pip- 
ing is impractical for certain applications. 

@ CARLON Plastic Pipe is specifically developed 
for oil country piping and has been rigidly 
tested. Carlon engineers have determined ex- 
actly how CARLON Plastic Pipe will perform 
on specific installations. 

® CARLON is definitely superior to metal pipe 
when used for lead, distribution, salt water dis- 
posal and gathering lines, as well as risers, gas 
vents and fresh water transmission. 








To obtain more information on products advertised see page E-69 


CARLON PRODUCTS CORPORATION 
Proncers in Plastic Pipe 


10555 MEECH AVENUE @ CLEVELAND 5, OHIO 
THE FIRST REAL PIPE THAT IS PLASTIC 


@ CARLON resists the effects of acids, crude oil, 
sour crude and sulphurous waters. The smooth 
interior walls in most instances prevent accumu- 
lation of paraffin, scale and sediment and 
remain clean throughout the installation period. 


@ CARLON is not a universal oil piping material 
eee it has limitations. But if utilized within the 
established limits of pressure and temperature, 
CARLON Plastic Pipe provides years of trouble- 
free service. Use it right and you can’t go wrong 
eee that’s why CARLON is unconditionally guar- 
anteed to meet the highest standards of 
quality and performance. 


Send today for complete information on 
CARLON Plastic Pipe for oil country piping. 


BUY THE PIPE WITH THE STRIPE! 


CARLON PLASTIC PIPE IS PRODUCED IN TEXAS, COLORADO, OHIO, OREGON, NORTH CAROLINA AND ONTARIO 
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CAPACITY OF BOLTED STEEL TANKS, 42-GAL. BBL. 





5,000 bbl. A. P. I. tank 


10,000 bbl. A P. I. tank 





i 

















2088 . 0624 














Net Net less Net Net less 
Gross Gross 

Gross less | 2 percent | 3 percent Gross less | 2 percent | 3 percent 

deadwood deadwood 
1.0875 1.0872 1.0655 1.0546 2.2023 2.2017 2.1577 2.1356 
2.1751 2.1745 2.1310 2.1093 4.4045 4.4034 4.3153 4.2713 
3.2626 3.2617 3.1965) 3.1639 6.6068 6.6051 6.4730 6.4069 
4.3501 4.3490 4.2620 4.2185 8.8090 8.8067 8.6306 8.5425 
5.4377 5.4362 5.3275 5.2731 11.0113 11.0084 10.7883 10.6782 
6.5252 6.5235 6.3930 6.3278 13.2135] 13.2101} 12.9459) 12.8138 
7.6127 7.6107 7.4585 7.3824 15.4158 15.4118 15.1036 14.0495 


8.7003 
9.7878 
10.8753 
11,9629 
13 .0504 
14. 1379 
15. 2255 
16.3130 


17.4005 
34.8010 
52.2016 
69.6021 
87.0026 


104. 4031 
121.8036 
139 . 2042 
156 . 6047 
174.0052 
191.4057 


208 . 8062 
417.6125 
626 . 4187 
835.2249 
1044 .0312 


1252. 8374 
1461 .6437 
1670 . 4499 
1879. 2561 


2296 . 8686 
2505 . 6748 
2714.4811 
2923 . 2873 
3132 .0936 


3340 . 8998 
3549 . 7060 
3758 . 5123 
3967 .3185 
4176. 1247 


4384 .9310 
4593 .7372 
4802 . 5435 
5011. 3497 

















8.6980 

9.7852 
10.8725 
11.9597 
13.0470 
14,1342 
15.2215 
16.3087 








17.3959 
34.7919 
52.1878 
69 . 5838 
86.9797 


104.3757 
121.7716 
139. 1675 
156 . 5635 
173.9594 
191.3554 


208.7513 
417.5027 
626 . 2540 
835.0053 
1043 . 7566 


1252. 5080 
1461. 2593 
1670 .0106 
1878 .7619 
2087 . 5133 


2296 . 2646 
2505 .0159 
2713. 7672 
2922. 5186 
3131 . 2699 


3340 .0212 
3548 .7725 
3757 . 5239 
3966 . 2752 
4175 .0265 


4383 .7778 
4592 . 5292 
4801 . 2805 
5010.0318 





—— 








8.5240 
9.5895 
10.6550 
11.7205 
12.7860 
13.8515 
14.9170 
15.9825 


17.0480 
34.0960 
51. 1440 
68. 1920 
85.2400 


102.2880 
119.3360 
136.3840 
153 . 4320 
170. 4800 
187. 5280 


204 . 5763 
409. 1526 
613.7288 
81 :.3052 
1022.8815 


1227 .4578 
1432 .0341 
1636 6104 
1841 . 1867 
2045 . 7630 


2250 . 3393 
2454 .9156 
2659. 4919 
2864 .0682 
3068 .6445 


$273 .2208 
3477 .7971 
3682 .3734 
388.5 .9497 
4091 . 5260 


4296 . 1023 
4500 . 6786 
4705 . 2549 
4909 . 8312 








8.4370 


9.4917 |F 


10. 5463 
11.6009 
12.6555 
13.7102 
14.7648 
15.8194 


16.8741 
33.7481 
50.6222 
67 .4963 
84.3703 


101.2444 
118.1185 
134.9925 
151.8666 
168.7407 
185.6147 


202. 4888 
404.9776 
607 . 4663 
809.9551 
1012. 4489 


1214.9327 
1417.4215 
1619.9103 
1822 .3990 
2024 . 8878 


2227 .3766 
2429 . 8654 
2632 .3542 
2834 . 8430 
8037 . 3317 


8239 . 8205 
3442 . 3093 
3644 . 7981 
3847 . 2869 
4049 .7757 


4252 . 2644 
4454 . 7532 
4657 .2420 
4859 . 7308 




















21 
22 
23 


24 





10147 . 9867 





17.6180 
19.8203 
22.0225 
24.2248 
26.4270 
28 .6293 
30.8316 
33.0338 


35.2361 
70.4721 
105.7082 
140.9443 
176. 1803 


211.4164 
246.6525 
281.8885 
317.1246 
352 . 3607 
387 . 5967 


422.8328 
845.6656 
1268 . 4984 
1691 .3311 
2114. 1639 


2536 . 9967 
2959 . 8295 
3382 . 6623 
3805. 4951 
4228 . 3278 


4651. 1606 
5073 .9934 
5496 . 8262 
5919.6590 
6342 4918 


6765 .3246 
7188. 1573 
7610.9901 
8033 . 8229 
8456 .6557 


8879. 4885 
9302. 3213 
9725.1541 





10145 .3748 





17.6135 
19.8152 
22.0162 
24.2186 
26. 4202 
28.6219 


30. 8236) : 


33 .0253 


35.2270 
70.4540 
105.6810 
- 140.9080 
176. 1350 


211.3620 
246 . 5890 
281.8160 
317.0430 
352.2700 
887. 4970 


422.7239 
845.4479 
1268 .1718 
1690 .8958 
2113.6197 


2536 . 3437 
2959 .0676 
3381. 7916 
3804. 5155 
4227 .2395 


4649 9634 
5072 . 6874 
5495. 4113 
5918. 1353 
6340 . 8592 


6763 . 5832 
7186 . 3071 
7609 .0311 
8031 . 7550 
8454. 4790 


8877 . 2029 
9299 . 9269 
9722 6508 

















17.2612 
19.4189 
21.5765 
23.7342 
25.8918 
28.0495 
30. 2071 
32.3648 





34.5225 
69.0449 
103. 5674 
138 .0898 
172.6123 


207 . 1347 
241.6572 
276.1796 
310.7021 
345. 2246 
379.7470 


414.2695 
828 . 5389 
1242. 8084 
1657 .0779 
2071. 3474 


2485 .6168 
2899 . 8863 
3314. 1558 
3728 .4252 
4142 6947 


4556 . 9642 
4971 . 2337 
5385. 5031 
5799. 7726 
6214 .0421 


6628 .3115 
7042. 5810 
7456 . 8505 
7871 .1199 
8285 . 3894 


8699 . 6589 
9113 .9284 
9528. 1978 
9942. 4673 








68. 
102. 
136. 
170. 


205. 
239. 
273. 
307. 


341 


410. 
820. 


1230 
1640 
2050 


2460 
2870 
3280 
3690 
4100 


4510 
4920 


5330. 


5740 
6150 


6560 
6970 
7380 
7790 
8200 


8610 
9020 
9430 
9841 


. 2207 
. 3564 
.4620 
.6276 
63a | 
.8989 | 
.03845 


.7019 
375. 


. 1267 


.0135 | 





0851 








1702 
3404 
5106 
6807 
8509 




































0211 
1913 
3615 
5317 


8720 


0422 
0845 


1689 
2111 


2534 
2956 | 
3378 | 
3801 
4223 


4645 | 
5068 | 
5490 | 
5912 
6334 


6757 
7179 
7601 
8024 
8446 


8868 
9291 
9713 








—— 
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It’s good employee relations to see that 
oil field workers have comfortable homes. It 
is good business to select field housing that 
has proved right for the oil industry for almost 
35 years. 


STURDYBILT Prefabricated Houses 
are right for the oil fields because they are 
economical, easy to erect, can be moved from 
one site to another, and are handsome and 
comfortable enough to suit the most particular 
oil field family. 


Get the RIGHT field housing. Order 
STURDYBILT Prefabricated Houses. 


BWRITE FOR INFORMATION 


) Manuracrurers OF SPECIAL 


MILLWORK: DISTRIBUTORS OF 


JOHNS-MANVILLE BUILDING 

MATERIALS; CURTIS WOODWORK 

| 

—_- = 


PREFABRICATED, | 
DEMOUNTABLE HOUSES | 


















SOUTHERN MILL & MANUFACTURING CO. e@ TULSA, OKLAHOMA 


STURDYBILT HOUSES COMPLY WITH COMMERCIAL STANDARO C5125 
OF THE NATIONAL BUREAU OF STANDARDS FOR PREFABRICATED HOMES 











—_ 
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Sheet | 

















CENTIMETER = 
0.0000062137....... 





1 
0.010936........ 
0.011811..... 
0.032808... .. 


0.049709........ 


0.3937... 


ee 
393.70...... 

10,000. .... . 

| 10,000,000........ 

| 10,000,000........... 
100,000,000... . 
15,5316... 


| 

| - 0.0013595... 

| 0.013595... 
0.13505....... 

| 0.44604... 

| 0.44604............ 
5.35248... 
1.35952... 
13595299... 
13595299... 


0.001... 

| OG... 
0.032808... 
0.032808... 
0.3937... 

| 0.1... 

ve Tee 

CS ee 

1,498 .62505........ 

14,98625......... 

0.14986... 

0.013923... 

0 .000096685..... 

0.0014986...... 


| 13,595 299... 

| 135.95299...... 
12, 63034... 
0.087711..... 
1.35953... 
).013595.... 

| 0).00013595..... 
2,997,249 93506... 
29,972.49935.... 
299.7250.......... 


0.043744....... . n 


0.098424........... 
rice te oa i 


(0).000014986............. 
0.00000014986........... 
LAE. os oaks cates 


miles 

kilometers 
furlongs 
hektometers 
chains 
dekameters 

rods 

meters 

yards 

varas (Texas) 
feet 

spans 

links 

hands 
decimeters 
inches 
centimeters 
millimeters 

mils - 
microns 
milli-microns 
micro-millimeters 
Angstrom units 
wave lengths of red line of cadmium 


CENTIMETER OF MERCURY (0° C) = 


hektometers of water @ 60° F. 
dekameters of water @ 60° F. 
meters of water @ 60° F. 
feet of water @ 60° F. 

ounces of water @ 60° F. 

inches of water @ 60° F. 
decimeters of water @ 60° F. 
centimeters of water @ 60° F. 
millimeters of water @ 60° F. 
hektometers of mercury @ 32° F. 
dekameters of mercury @ 32° F. 
meters of mercury @ 32° F. 

feet of mercury @ 32° F. 
ounces of mercury @ 32° F. 
inches of mercury @ 32° F. 
decimeters of mercury @ 32° F. 
centimeters of mercury @ 32° F. 
millimeters of mercury @ 32° F. 
tons per square hektometer 

tons per square dekameter 

tons per square meter 

tons per square foot 

tons per square inch 

tons per square decimeter 

tons per square centimeter 
tons'per square millimeter 
kilograms per square hektometer 
kilograms per square dekameter 
kilograms per square meter 
kilograms per square foot 
kilograms per square inch 
kilograms per square decimeter 
kilograms per square centimeter 
kilograms per square millimeter 
pounds per square hektometer 
pounds per square dekameter 
pounds per square meter 








27 .845.. 

0.19337... 

2.99725... 

0.029973... 

0 .00029973.... 
13,595,299. . 

135 952.99. . 

1,359 5299... 
be | ee 
O.87041..:.5... 
Ee eee 
OF otis aia esses 
0).0013595........-. 
Bo | ae 
ie re 
EG MOO BOs 5s see 
Bt a re 
| a eee coe 
ee 


Oi Onan cecente 


en 
47,955,999. ... . 


445.520... 

3 .09392....... one 
kta Ae 
fe 
0.00479560..... oe 
1,359,529,900............ 
13,595,299....... 

135,952 .99...... 
s.r 

S72 44TH... 

1,359 5299. . 

13 .595299........ 
OES ai. «GF Kas 
13,595,299,000. . 
135,952,990. . . . 
1,359,529 .9....... 
126,303 4... 
877.11111... 

13,595 .299..... 

135 95299. . . 

1 .35053........ 
135,952,990,000. .. .. 
1,359,529,900. . . 
13,595,299... 
1,263,034......... 
8,771.1111... 
135,952.99... .. 

1,359 5299... . 2 
Le CURE ies ososeeey 
1,359,529,900,000......... 
13,595,299,000........... 
135,952,990. . . . 

12,630,340. .... 

87,711 .1111:...... 
1,359,529 .9..... 

13,595 299... .. 

135 95299. . . 

0.013333... . 
0.013158......... 
1,322,220,000,000........ 


pounds per square foot 
pounds per square inch 
pounds per square decimeter 
pounds per square centimeter 
pounds per square millimeter 


hektograms per square hektometer 


hektograms per square dekameter 
hektograms per square meter 
hektograms per square foot 
hektograms per square inch 
hektograms per square dec meter 
hektograms per square centimeter 
hektograms per square millimeter 
dekagrams per square hektometer 
dekagrams per square dekameter 
dekagrams per square meter 
dexagrams per square foot 
dekagrams per square inch 
dekagrams per square decimeter 
dekagrams per square millimeter 
dekagrams per square centimeter 
ounces per square hektometer 
ounces per square dekameter 
ounces per square meter 

ounces per square foot 

ounces per square inch 

ounces per square decimeter 
ounces per square centimeter 
ounces per square millimeter 
grams per square hektometer 
grams per square dekameter 
grams per square meter 

grams per square foot 

grams per square inch 

grams per square decimeter 
grams per square centimeter 
grams per square millimeter 
decigrams per square hektometer 
decigrams per square dekameter 
decigrams per square meter 
decigrams per square foot 
decigrams per square inch 
decigrams per square decimeters 
decigrams per square centimeter 
decigrams per square millimeter 
centigrams per square hektometer 
centigrams per square dekameter 
centigrams per square meter 
¢entigrams per square foot 
centigrams per square inch 
centigrams per square decimeter 
centigrams per square centimeter 
centigrams per square millimeter 
milligrams per square hektometer 
milligrams per square dekameter 
miliigrams per square meter 
milligrams per square foot 
milligrams per square inch 
milligrams per square decimeter 
milligrams per square centimeter 
milligrams per square millimeter 
bars 

atmospheres 


dynes per square hektometer 
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A typical pipe line 
loading rack installation 
of Darling valves. This 
installation uses two 

20” hand operated cast 
steel valves with beveled 
gears and enclosed grease 
case, stem protector and 
indicator .. . and three 
16” valves—all are 
Darling fully revolving 
double disc parallel 

seat valves. 
















How they help keep cargo schedules 


with DARLING Revolving Dise GATE VALVES 


ROUBLE-FREE valve service on 

tanker loading racks is helping 
to build an enviable valve service rec- 
ord for Darling fully revolving double 
disc parallel seat gate valves. 


The big advantage here, as in all 


Darling revolving disc gate valve instal- 
lations, is the cut in down time. These 
unique cast steel gate valves auto- 
matically compensate for valve body 
distortion. Moreover, Darlings give 
better service longer because their 
fully revolving double discs distribute 
disc and seat wear uniformly. And 
Darling valves are always easier to op- 
erate, even under severe pressure loads 
or radical changes in temperature. 


You save time too when it does be- 
come necessary to service Darling 
valves because all working parts can 
be replaced without removing the 
valves from the line. And any one, or 
all of the four working parts, can be 
quickly replaced on the spot. 


Wide Range of Sizes 


These Darling fully revolving double 
disc parallel seat gate valves are avail- 
able in a wide range of sizes and types 
for all gas and oil line requirements. 
Ask for general descriptive literature 
or outline your specific service needs 
so we can send you the exact infor- 
mation you need. 





Cutaway showing the extreme simplicity of 
Darling's unique fully revolving double 
disc parallel seat gate valve principle. 


DARLING VALVE & MANUFACTURING CO. 


E-56 


To obtain more information on products advertised see page E-69 


Williamsport 2, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
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Zz UNIVERSAL CONVERSION FACTORS 
CENTIMETER OF MERCURY (O°C) (Continued) 270,000,000,000.......... milligram meters 
13,332,200,000........... dynes per square dekameter 2.97624.... 0.0... sees ton hektometers 
133,322,000.............. dynes per square meter 2 ee kilogram hektometers 
12,385,916.01............ dynes per square foot Ea pound hektometers 
86,013 se eee dynes per square inch 27,000 oe ts ee ae hektogram hektometers 
Fe ee dynes per square decimeter 270,000. El ewhamees ss 8 4' dekagram hektometers 
13,332.20............ _. dynes per square centimeter’ 95,239 .6832............. ounce hektometers 
ee ee dynes per square millimeter 2,700,000................ gram hektometers 
A | decigram hektometers 
CENTIMETER PER SECOND PER SECOND = 270,000,000.............. centigram hektometers 
0.000006214............. miles per second per second 2,700,000,000............ milligram hektometers 
CON icc te ee kilometers per second per second 29.7624... 00.26.2625 ton dekameters 
0.000049709............. furlongs per second per second 27,000........ -+..ee+. kilogram dekameters 
ae hektometers per second per second 59,524.802.............. pound dekameters 
Ro chains per second per second 270,000. ............2005 hektogram dekameters 
EUnet dininy 4 0 30% Vers dekameters per second per second 2,700,000................ dekagram dekameters 
0.0019884............... rods per second per second 952,396 832. ............ ounce dekameters 
0.01.................... meters per second per second 27,000,000............... gram dekameters 
0.010936................ yards per second per second 270,000,000.............. decigram dekameters 
0.011811................  varas (Texas) per second per second 2,700,000,000............ centigram dekameters 
0.032808................ feet per second per second 27,000,000,000........... milligram dekameters 
i spans per second per second 9.07158..............04: ton feet 
0.049709................ links per second per second 82,296... 0.2... eee ee ees kilogram feet 
| hands per second per second 181,431 .5965............ pound feet 
eee Kans oles decimeters per second per second 822,960. ... 2.0... sees hektogram feet 
Se ee inches per second per second 8,229,600................ dekagram feet 
2 or aa centimeters per second per second 2,902,905 .54394.......... ounce feet 
SI oins's vin gn x ibe millimeters per second per second 82,296,000.............+ gram feet 
Te mils per second per second 822,960,000.............. decigram feet 
Sa ee microns per second per s:ccnd 8,229,600,000............ centigram feet 
; 82,296,000,000........... milligram feet 
CHEVAL-VAPEUR (METRIC HORSEPOWER) = S| et Pe ton inches 
62,832,926 34............ foot poundals EES a ee kilogram inches 
753,995,116.08........... inch poundals 15,119.29971. ........... pound inches 
1,952,910................ foot pounds AI: 38 cain echt racine’ hektogram inches 
23,434,920...............  imeh pounds 685,800...............4. dekagram inches 
0.69727................. ton (short) calories T4108. 0E8........... ounce inches 
+ re eee kilogram calories 6,858,000................ eg inches 
1,394.53604............. pound calories 68,580,000............... decigram inches 
PONE sn ac ctieea nes . hektogram calories 685,800,000............-. centigr _ inches 
at ale la aan dekagram calories 6,858,000,000............ mailligr = inches 
22,312. 57664............ ounce calories aa onpncengeten 
RPA Neel eta ami gram calories 2,700,000................ kilogram decimeters 
6,325,510................ decigram calories SEO <-.<->--.->-. I | 
63,255,100............... centigram calories 27,000,000............... hektogram decimeters 
632,551,000........... milligram ca ories 270,000,000.............. dekagram decimeters 
17.64 8................. kilowatt days ‘95,239,683 .2............. ounce decimeters 
0: 7352...... abe PE kilowatt hours 2,700,000,000............ gram decimeters 
0.012533................ kilowatt minutes SiPem ete: =b5 11 Sete Cancion 
0.00020422.............. kilowatt seconds 270,000,000,000....... ... Gentigram decimeters 
30.633333............... watt days 2,700,000,000,000........ milligram decimeters 
els ened eatiats watt hours 29,762.4................ tom centimeters 
ST oath louie 27,000,000............... kilogram centimeters 
2,646,720...0..0.0c0c0-0% wath eaten 59,524,802............... pound centimeters 
Reis ovits oie aes ton meters 270,000,000.............. hektogram centimeter ; 
970,000... ..eecceccece. kilogram meters 2,700,000,000............ dekagram centimeters 
595,248.02..........0-6. pound meters 952,396,832..:........... ounce centimeters 
ity of 2,700,000................ hektogram meters pense maa ee rie — 
ouble 27,000,000............... dekagram meters saab siaiine Sean ie idee es nae ecigram centimeters 
' 9,523,968.32............. ounce meters 2,700,000,000,000........ milligram centimeters 
270,000,000.............. gram meters 297,624................. ton millimeters 
2,700,000,000....... : decigram meters 270,000,000... kilogram millimeters 
27,000,000,000........... centigram meters 595,248,020...... pound millimeters 
Compiled by Steven Gerolde, Gulf Oil Corporation 
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Whegiver your operations are located in Texas, 


wesigrn Louisiana, or New Mexico, the 
str@fegically placed repair shops of Waukesha 
Salés and Service, Inc., mean that you are close to 


thé best in fast, economical repair facilities. 
Say for service on your Waukesha Engine 


1422 MAURY STREET eo 









© Branch Stores 


with Service Facilities 
@ Sales Offices 


Ocorpus cnristi 
Obpattas 
OQnuosss 
Quouston 
Oxicore 
@ McALLEN 

NEW IBERIA 
Gonessa 
@PAMPA 
Osnreverort 
Osnyper 
OwiIcHITA FALLS 


ormkohler Electric plants and air-cooled engines, 
tale advantage of our personalized attention that 
ke@ms your operations running smoothly and 
reamees your downtime to a minimum. 


Sales & Service, Inc. 


HOUSTON, TEXAS 


EXCLUSIVE DISTRIBUTORS FOR WAUKESHA PRODUCTS IN TEXAS, LOUISIANA AND NEW MEXICO 
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Tae PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 198) Sheet 3 
ee — 
|. UNIVERSAL CONVERSION FACTORS 
CHEVAL-VAPEUR (METRIC HORSEPOWER) 0021134. . pints (liquid) 
(Continued) 00018162... pints (dry) 
2,700,000,000............ hektogram millimeters 0.0084536. ... gills (liquid) 
27,000,000,000........... dekagram millimeters 0.01... eee deciliters 
9,523,968,320......... .. ounce millimeters 0.061023...... si, cubic inches 
270,000,000,000.......... gram millimeters OB... eee ses ; centiliters. . 
2,700,000,000,000........ decigram millimeters , Pov cw neces eavewt es Benge milliliters A 
27,000,000,000,000..... _ milligram millimeters Mee tte rae ene cubic centimeters 
DR aoe Ns oy se kiloliter atmospheres 1000..........2...+.... Cubbie millimeters 
We oe occa. Dace hektoliter atmospheres 0.033814........... : (fluid) 
RIS hitinic oe wen ames dekaliter atmospheres 0.27051.......... -. drams:-(fluid) 
26,129.8................  liter-atmospheres CUBIC FOOT = 
261,208........ ...... eciliter-atmospheres 0.000000000017596....... cubic miles 
2,612,980................  centiliter-atmospheres ; (.000000000028317....... cubic kilometers 
26,129,800............... milliliter-atmospheres 0.0000000034783......... cubic furlongs 
0.00000002613........... cubic kilometer-atmosphere 0 .000000028317.......... cubic hektometers 
0.00002613.............. cubic hektometer-atmosphere ().0000034783............ eubie chains 
Pa Th cercdereges cubic dekameter-atmosphere 0 .000028317............. eubie dekameters 
UD bidic ts keekeees cubic meter-atmospheres ().00022261.............. eubie rods 
ie scirsvass aan cubic feet-atmospheres 0.028317........... cubic meters 
26,129.8................ eubie decimeters-atmospheres ().028317................ kiloliters 
26,129,800............... cubic centimeter atmospheres 0.037036................ eubie yards 
26,129,800,000........... cubic millimeter atmospheres 0.046656................  eubie varas (Texas) 
2,648,700................ joules OTB iiss mieten consi barrels 
-0410967................ horsepower days 0.28317................. heetoliters 
0.98632................. horsepower hours Occ ckinnniceesas bushels-U.S. (dry) 
2 ee horsepower minutes 0.77860................. bushels-Imperial (dry) 
3550.752..............4. horsepower seconds 3 eet cubic spans 
0.171945................ pounds of carbon oxidized with 100% 2 8317.................. dekaliters 
efficiency 3.2143.................. peeks 
| RRR a tiudpterenvens pounds of water evaporated from and ee cubic links 
| at 212° F fre. gallons-U.S. (liquid) 
| 2510.152..............5. B.T.U. 6.42937.................  gallons-U.S. (dry) 
| a IN isc. some cxieee's gallons-Imperial 
ae a i 27 .08096................ eubie hands 
| 0 .00000000000000062 137. cubic miles 99 92257....... quarts (liquid) 
| (0 .000000000000122833.... cubic furlongs 98 317...........-.. 06. liters 
0.000000000001.......... cubic hektometers ey Ree een cubic decimeters | 
0.000000000122833....... cubic chains 59.84515................ pints (liquid) 
0.000000001............. cubic dekameters 51.4934................. pints (dry) 
0.0000000078613......... cubic rods 239 .38060.............-. gills (liquid) 
ere cubic meters 983.17.................. deciliters 
0.000001................ kloliters 1,727.98829............. eubie inches 
| 0.0000013079............ cubic yards 2,831.7.................  centiliters 
0.0000016476............ eubie varas (Texas) 98,317..... . ‘milliliters 
0.0000062897............ barrels s,s eee cubic centimeters 
0.00001............-.++. hectoliters 28,317,000............... cubic millimeters 
0.000028378............. bushels-U.S. (dry) 957 .51104............... ounces (fluid) 
0.000027496.............  bushels-Imperial (dry) 7,660.03167............. drams (fluid) 
0.000035314............. cubic feet | Se eer sacks of cement (set) 
0.000083707............. eubic spans ae pounds of water @ 60° F. 
0.0001..................  dekaliter 64.3.................... pounds of salt water 
0.000113512............. pecks WS......: pounds of salt water at 60° F. of 
0.000122833............. cubic links 1.155 specific gravity 
0.00026417.............. gallons-U.S. (liquid) 489.542........ pounds of steel of 7.851 specific 
0.00022705.............. gallons-U.S. (dry) gravity 
0.00021997.............. gallons-Imperial 
0.00095635.............. cubic hands CUBIC FOOT PER MINUTE = 
0.0010567............... quarts (liquid) | re barrels per day 
- 0.00090808.............. quarts (dry)" 10.68660................ barrels per hour 
ot. Re EE Oe liters A). | A ry ae barrels per minute 
Re oer eee cubic decimeters 0.0029685............... barrels per second | 
| 
Compiled by Steven Gerolde, Gulf Oil Corporation | 
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A farmer’s barn had burned down and 
the agent from the insurance company ar- 
rived to discuss the claim. Explaining the 
policy that covered the structure, the 
agent told the farmer that his firm would 
build another barn of similar size instead 
of paying the claim in cash. 

The farmer was outraged. 

“If that’s the way your company does 
business,” he exploded, “you can just 
cancel the insurance policy on my wife!” 

7 7 7 

A hard-bitten mountaineer approach- 
ed the window and announced that he 
had come for a marriage license for his 
daughter Nellie and her boy friend. 

“Where’s the groom-elect?” asked the 
clerk. 

“What d’ya mean, groom-elect?” asked 
the hillman. “There warn’t no election. 
I made the appointment myself.” 

7 7 7 

Sizmo Sam says: A smart girl is one 
who knows how to play tennis, golf, 
piano...and dumb! 


A 7 7 
“Mandy,” he began, “Ah is got a house, 
Ah got money in de bank. Will you marry 
me?” 
“Ah sho will, Honey Chile,” replied 
Mandy, “but would you all mind tellin’ 
me who dis is speakin’?” 


Sf 7 7 
The thing opened most often by mis- 
take is the human mouth. 


7 7 y 

Husband and wife were in the midst of 
a violent quarrel, and hubby was losing 
his temper. 

“Be careful,” he said to his spouse. 
“You'll bring out the beast in me.” 

“So what?” she replied. “Who’s afraid 
of mice?” 





a a a a—Ea,g-——‘“_ 


LAUGH with BARNEY 


Pe Pe <P PP: —tle 


One evening a young matron was re- 
turning from a first aid class when she 
came upon a man sprawled face down on 
a darkened side street. 

“Ah,” the woman muttered to herself, 
“how fortunate that one with my first aid 
training should happen upon this poor 
accident victim.” Whereupon she hopped 
out of her car, rushed to the prostrate 
man and began artificial respiration. 

Presently the man stirred, looked up, 
and — speaking with some difficulty — 
said: “Look, lady, I’m holding a lantern 
for a guy working down in this manhole. 
I’m not sure what you’re up to, but this 
ain’t the time or the place!” 


7 v 5 

The Russian school teacher asked a 
pupil, “Who were the first human be- 
ings?” 

“Adam and Eve,” the kid replied. 

“And what nationality were they?” 

“Russian, of course.” 

“Fine, fine,” the teacher commented. 
“And how did you know they were Rus- 
sians?” 

“Easy,” said the kid. “They had no 
roof over.their heads, no clothes to wear, 
and only one apple for the two of them — 
and they called it Paradise!” 

5 v 7 

Bars are something which, if you go 
into too many of, you are apt to come out 
singing a few of, and maybe land behind 
some of. 


On the second day of the honeymoon, 
a bridegroom left the hotel room long 
enough to get out for a newspaper. When 
he came back, he found his wife in the 
arms of a bellboy. 

She looked at her husband coyly and 
said, “I bet you think I’m an awful flirt.” 
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"It’s oil, young lady ... LANE-WELLS on the job” 
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“I hope, Mrs. Smith,” the neighbo, 
spoke up indignantly, “that you hay 
spoken to your boy about mimicking mp 
on the étreet.” 

“I certainly have, Mr. Brown,” replieg 
the woman. “I told him not to go aroun( 
acting like a fool in public!” 

7 v 5 

A tractor salesman was going along , 
back country road when he saw a farme 
plowing his field with a bull hitched to 
the plow. Thinking this should be a likely 
prospect, he stopped his car, got out and 
went over to high pressure the farmer. 

He made his pitch and then asked the 
farmer if he wouldn’t like to buy a trae. 
tor. The farmer replied, “I’ve got a tractor 
in the barn.” 

“Then why in the world are you using 
this primitive method of plowing?” 

The farmer answered, “I aim to teach 
this critter that there’s something else jn 
life besides romance!” 

7 v 7 


Professor Crubish was a_ renowned 
hand at exploring and digging in ancient 
ruins; but when it came to making love, 
he was a pretty awkward sort of a chap, 
One night, however, as he rested his head 
on his beloved’s bosom, he felt impelled 
to express himself. 

“You know, dear,” he said anxiously, 
“resting here like this gives me a great 
happiness — only once before in all my 
life have I felt so relaxed.” 

“When was that?” asked his girl friend 
suspiciously. 

“One night in Egypt,” explaned the pro. 
fessor innocently, “when I camped be. 
tween two of the Pyramids.” 

r 7 7 

“Let me kiss those tears away, sweet- 
heart,” begged the petroleum engineer. 
She fell into his arms and he was very 
busy for a few moments, but the tears 
flowed. on. 

“Will nothing stop them?” he asked 
breathlessly. 

“No,” she murmured, “it’s hay fever, 
but go on with the treatment.” 

7 7 7 


In a certain business establishment 
signs had been posted on every wall. bear- 
ing the single imperative word, “Think!” 

Apparently the experiment in initiative 
didn’t work out too well. A few weeks 
later they were replaced by new signs that 
read. “Don’t think. Ask!” 


7 7 7 


One night Sam came home with lip- 
stick on his collar. “Where, did you get 
that?” demanded his wife, “From my 
maid?” 

“No,” Sam replied. 

“From the governess?” she snapped. 

“No,” repeated Sam, adding indignant- 
ly, “Don’t vou think T have any friends 
of my own?” 

7 7 7 
“Lord, fill my mouth with worthwhile 
stuff, 
And nudge me when I’ve said enough.” 


7 y 7 


A guide showing an old lady over the 
zoo, took her to a cage occupied by 3 
kangaroo. 

“Here, madame,” he said, “we have 3 
native of Australia.” 

The visitor stared at it in horror. 

“Good heavens!” she said, “and to think 
my niece married one of them things.” 

A 7 5 A 

Student: Could you help me with this 
problem? 

Professor: 1 could, but I don’t think it 
would be quite right. 

Student: Well, take a shot at it anyway. 
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OIL and GAS TRADE NEWS 





Brown Fintube Licenses 
Friedrich Uhde GMBH 


Brown Fintube Company, Elyria, Ohio, 
has licensed Friedrich Uhde GMBH, 21b 
Dortmund, West Germany to manufac- 
ture and sell the company’s products in 
West Germany and other countries in 
Europe, Africa, and the Middle East. 
Brown Fintube is originator of Brown 
resistance welded integrally bonded Fin- 
tubes. 


Rockwell Completes 
Gas Meter Plant 


Rockwell Manufacturing Company has 
opened a new 19,000-sq ft addition to its 
gas meter plant in DuBois, Pennsylvania, 
L. A. Dixon, Jr., vice president of the 
meter and valve division, announced. 
With the opening of the new addition, 
Dixon said, DuBois has become the 
nation’s largest gas meter manufacturing 
center. Among the new products to be 
manufactured in the new addition, are 
Rockwell’s lightweight “800” aluminum 
gas meter and a number of other Rock- 
well aluminum domestic and industrial 
gas meters. 


Dand to Handle Pumps 
For Gorman-Rupp in Canada 


H. E. Rupp, president of the Gorman- 
Rupp Company, announced that W. R. 
Dand Petroleum Equipment, Ltd.,. of 
Toronto, Ontario, has been licensed to 
manufacture Gorman-Rupp pumps for 


ATTENDING recent annual sales meeting of Merla Tool Corpo- 
ration in Dallas are: First row, C. D. Fletcher, John Valdez, Roy 
A. Lamb, Howard Shireman, V. A. Kagay and John Eads. Second 
row, Clif Mock, Odell Shaw, R. Henke, J. D. Phillips, Malcolm 
Hudson, J. Robison, and George Kingsley. Third row, M. H. 


THE PETROLEUM ENGINEER, February, 1954 


petroleum transfer and refueling service 
in Canada. The firm will begin produc- 
tion early in the year. Plans have been 
approved and contracts let for a new, 
modern plant in Toronto. Licensing of 
Dand, Ltd., to produce and distribute 
Gorman-Rupp products is a part of the 
Mansfield company’s long range develop- 
ment program, he continued. 

W. R. Dand specializes in all types of 
equipment for the petroleum industry, 
and has been a Gorman-Rupp pump dis- 
tributor for twenty years, the line includ- 
ing bulk plant and tank truck meters. 


New Sales Set-Up Reported 
By Lufkin Rule Company 


E. H. Meibeyer, vice president of The 
Lufkin Rule Company, has announced 
that in order to make its national sales 
program more effective the company has 
established two new regional sales divi- 
sions, which, together with the New York 
division and the West Coast division, di- 
vided the country into four sales areas for 
the company. 

William F. Rockwell will be sales 
manager of the new East Central division. 
He began with Lufkin in 1934. D. F. Oltz 
will be sales manager of the new West 
Central division. He joined Lufkin in 
1951. 

In order to better co-ordinate adminis- 
trative matters in the sales department, 
Thomas W. Wise has been made assistant 
to Meibeyer. He will also work on the 
planning and analyses of sales division 
operations and objectives. 





Knight-Gordon Are Agents 


Oil Metering and Processing Equip 
ment Corporation of Houston has an 
nounced the appointment of Knight-Gor 





M. Gordon 


A. Knight 


don Engineering Company of Tulsa as 
their representative in Oklahoma and 
Kansas. 

Oil Metering manufactures well testers 
test separators, gas scrubbers, free wate! 
knockouts, and other equipment. Art 
Knight and Milt Gordon are partners in 
the Knight-Gordon Company. 


Montana Office Open 


Lane-Wells Company has opened 
new Sales office at 111 North 30th Street 
Billings, Montana, telephone 99984. Don 
Bishop has been transferred from Casp=! 
Wyoming, as district sales engineer. This 
will bring the total of sales and service 
branches to 75 in the United States. 


Kirkgard, Art Robinson, Lloyd Gwinn, Randall Larkin, and B. J 
Rhoads, Jr. 

At the same time, new officers for Merla Tool were elected 
as follows: Roy A. Lamb, president; V. A. Kagay, secretary and 
general manager, and R. D. Henke, director. 
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ollo 
Cutler-Hammer went to the oil country to find out what oil op- : er Nc a a on 
erators, practical production men, maintenance crews really need SA ta and late 
and want in their oil well pumping control. C-H 9589 oil well pumping controller with Survey 2 
And Cutler-Hammer Oil Country Control proves out. The 3 coil overload and undervoltage relay. ager in 
practical way in which heat is shielded out and fresh clean air all iii a 
pours in around the working mechanism proves out. You never —s sk . ey Jones 
see C-H control with the door propped open to keep it working. I 1 kee) a Chance 
The extraordinary care to keep out dirt, large particles of dust ‘a an a Sever. 
and bugs proves out. Louvres, bronze-screening and baffle plates . \ Jones a 
do their work. And the famous C-H Vertical dust safe contacts ' a supply « 
shed dirt and dust to keep clean, sure contacts. Timer is neo- : : , hs “ p 
prene-gasketed and dust proof..And the excess torque time clock Tallis candice has eae : | pe C 
keeps going if inadvertently dust gets in. i : pull tabs—one for each 15 minute ~~ em ™ of the I 
Undervoltage relay if you want manual restarting. Automatic interval. Day omission feature also : 
time delay if you want automatic staggered starting of groups of available, for non-operation any MH: 
motors. selected days of week. HUGH 
Full three phase protection with 3 coil overload relays if you gay — ; | sal 
want to avoid motor burnouts which can result from single phasing. - ae 4 —— icaite 
Pumping sequence changes are made in 15 minute increments. Sa ‘ 4 Third t 
You just pull small, accessible tabs. Day omission feature is also ete if — Johnso 
available on the time programming switch when your scheduling jeewegaee = LR Rt or : S.R. N 
calls for skip-a-day pumping. 92° ES 4 aS ea os Mathis 
Unit type lightning arresters that tell at a glance if they’ve - A ha ae ON Cobb, 
blown and eliminate the need to clean up or rebuild the starters. Fee Be ‘ 3 
There are so many wanted features on these controllers, there 
is not room enough to tell them all. Ask for further information. 
Or better still, try out a C-H starter and compare it with 
the performance of any other make you have ever had. 
CUTLER-HAMMER, Inc., 1459 St. Paul Avenue, Milwaukee 1, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 
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Schmidt Heads Up New 
Pipe Line Engineering Firm 

E. H. Schmidt and Associates, Inc., 
has opened offices in Tulsa, Oklahoma, 

cializing in pipe line 
field engineering work 
and civil engineering. 

President and manager 
of the firm is Ed H. 
Schmidt, of Tulsa, for- 
merly an engineer with 
Stanolind Pipe Line Com- 
pany, and Ford, Bacon : 
and Davis, Inc. ae 

Schmidt, a graduate of EE, H. Schmidt 
the University of Mis- 
souri, Was with the Missouri State High- 
way Department and with the Chicago, 
Milwaukee, St. Paul, and Pacific Railroad 
out of Ottumwa, Iowa. 

Following his war service, he was part- 
ner and chief pipe line engineer of South- 
ern Mapping and Engineering Company, 
and later with the Universal Map and 
Survey as vice president and general man- 
ager in charge of engineering. 


Jones & Laughlin Make 
Changes in Organization 


Several organizational changes in the 
Jones and Laughlin Steel Corporation— 
supply division have been announced. 

The Dallas-Fort Worth sales office is 
to be divided, each being a separate sales 
office. Guy A. McDaniel will be manager 
of the Dallas sales office and R. Z. Dallas 


Trade News 


will be manager of the Fort Worth sales 
office. Frank J. Kopp, formerly of the 
combined office, will continue his head- 
quarters in Dallas. 

A sales office is also being established 
at San Antonio, Texas, with John W. 
Kaye as sales office manager. The district 
office of the Southwest Texas district is 
to be at Corpus Christi, Texas, with Vance 
H. Weldon, Jr., as district sales manager. 
New headquarters of the North Rocky 
Mountain district will be 3302 Fourth 
Avenue North, Billings, Montana, and 
M. A. Park will continue as district sales 
manager. This district will now be com- 
prised of the oil field supply stores of the 
company at Powell, Wyoming, Glendive 
and Cut Bank, Montana, and Williston, 
North Dakota. District office of the South 
Rocky Mountain district will be at 4975 
Colorado Boulevard, Denver, Colorado, 
and Doyne Carson will continue as dis- 
trict sales manager. 


BS&B Has New Trade Name 


Black, Sivalls and Bryson, Inc., an- 
nounces a new trade name—Cold-Frac— 
covering its line of low temperature 
separation equipment. The name Cold- 
Frac describes the process of these sys- 
tems: Separation of natural gas from its 
condensable fractions at low temperature 
and subsequent stabilization or fractiona- 
tion of the condensate to specification 
product. All systems in Cold-Frac line are 
made up of separate elements of BS&B 
standard products. 


HUGHES DISTRICT MANAGERS and company executives at the new Hughes re- 
search and engineering laboratory, where they met recently to review plans for 1954. 
They are: Bottom row, W. H. Siems, general sales manager and M. E. Montrose, vice 
president—sales. Second row, M. A. Foreman, D. W. Potts, J. R. Kunkel, A. H. LeBlue. 
Third row, R. A. Crosby, Dr. Daniel J. Martin, vice president—engineering, Chester S. 
Johnson, vice president and secretary, and A. F. Briscoe. Fourth row, W. L. Barnes, 
§. R. Mays, Floyd L. Scott, director of research, and John McCauley. Fifth row, J. R. 
Mathis. Top row, P. A. Percy, Harry E. Rogers, vice president—manufacturing, S. S. 


Cobb, and R. R. Brownridge. 
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_OUTSIDE 


LAND | 
INSIDE 


IRVING 
GRATING 


Serves the 


Refining Industry 


INSIDE 
Irving Ganister 
Lining Retainer Grid 
retains castable 
refractory lining 
materials, thus 
assuring a practically 
non-collapsible and 
non-breakable lining 
in cracking towers. 


For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY © 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5052 27th St., Long Island City 1, N. Y. 
1852 10th St., Oakland 20, California 


ed 
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LU.iwKe NHeIMER PERSONNEL and sales representatives at 
conference: Bottom row, Melvin W. Pauly, M. D. Kinner, Dennis 
D. O’Brian, J. O. Crawford, Jr., E. F. Harrison, B. F. Verdin, J. 
A. Cummings, William L. Robinson, J. C. Stilwell, William N. 
Frederick, Bud Ranck, M. R. Conran, William E. Peterson, and 
Rean McElroy. Middle row, L. M. Crowe, J. H. Wick, R. M. 


Training Course Held 
At Lunkenheimer Office 


Distributor sales representatives from 
eight states and Canada attended an in- 
tensive two-day sales training course at 
The Lunkenheimer Company recently. 
Held at the company’s general office 
building, the conference was attended by 
sales representatives from distributors in 
Georgia, Iowa, Maryland, New York, 


13 STRATEGICALLY 
LOCATED OFFICES 


place the world’s largest, 
most experienced weld inspec- 


tion organization at your command 


Ohio, Pennsylvania, South Carolina, and 
West Virginia, and Canada. 


Principal emphasis of the sales con- 
ference was placed on the use of the 
Lunkenheimer Guide as a sales tool, etc. 


The conference was under the direction 
of Harry A. Burdorf, vice president in 
charge of sales; Melvin W. Pauly, Eastern 
and Western, and Harold H. Layritz, sales 
manager, central divisions. 


—quickly. Industrial X-Ray’s exclusive, 

highly portable equipment (result of 13 years’ 
intensive research, application) gives you 
economical protection against faulty welding, 
with no loss in production time. For further 
information on proven weld control that saves you 
time, money and trouble—write for our folder. 
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Bennett, C. W. Reitz, J. E. Jenny, W. LeGrow, Russell Fishe fl. W- 
Robert McLean, Jr., E. Duncan Cameron, Philip DeWitt, J. W 
Sanders, Ed Lipster and Harold H. Layritz. Top row, David ¢ 
Jones, Jr., R. T. Klein, I. A. Orth, G. E. Regensburger, Gy 
Givens, Al Vickers, C. W. Bundscho, D. McIntyre, Jr., G. P. Curry 
A. J. Shimer, J. Stroup, K. A. Ziel, R. N. Juhas, T. H. Pyle. ~ 


been wi 
district 


G-A Buys Storage Terminal 

Jerome S. Selig, vice president jp 
charge of tank storage terminals, has an. 
nounced that General American Trans. 
portation Corporation has purchased and 
will operate the tank storage terminal of 
Phillips Petroleum at Pasadena, Texas 
W. A. Buckner, superintendent of termi- 
nal at Galena Park, Houston, Texas, wil 
supervise the Pasadena, Texas, terminal 


ger of 
Mexico 
quarter 


> Tom 
Housto 


INDUSTRIAL X-RAY ENGINEERS 


Home Office: 
115 Belmont Ave. N. Seattle, 2 Wash. 
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TRADE PERSONALS 





» Loyd W. Moore has been promoted to 
district manager United Supply and 


Manufacturing Company, West Texas and 
New Mexico division. Moore who has 





1.W. Moore D. Johnson R. B. Northrup 


been with the company for 13 years, was 
district manager of the North district. 
Roger B. Northrup is now area manager 
of the West Texas and New Mexico divi- 
sion with headquarters in Dallas. He has 
been with the company since 1941. Don 
Johnson, the new assistant district mana- 
ger of stores in West Texas and New 
Mexico, will continue to have his head- 
quarters in Midland, Texas. 


» Tom E. Morton has been transferred to 
Houston, Texas, as assistant division 
manager and division engineer of Halli- 
burton Oil Well Cementing Company’s 
South Texas division. He was formerly 
stationed at Dallas in the same capacities. 
Morton joined Halliburton in 1941 fol- 
lowing his graduation the previous year 
from the University of Oklahoma. 





AN ELECTRICAL LOG interpretation conference was pre- 
sented recently by Schlumberger Well Surveying Corporation in 
the lecture room at its new Houston plant. Pictured are repre- 
sentatives of oil companies who attended the conference. They 
are: First row, R. E. Lowry, Humble; G. B. Brown, Tennessee 
Production Company; E. Sugar, Creole Petroleum; C. V. Wilson, 
Colorado Interstate Gas; F. W. Brupbacher, Sun Oil; C. D. Smith, 
Union Producing; R. W. Allen, El Paso Natural Gas; F. S. Daniel, 
Humble. Second row, J. B. Terry, Richardson and Bass; Ray 
George and J. D. Owen, Phillips; K. R. Stout, Trafford and 


> S. R. Pittman, formerly district sales 
engineer, Lane-Wells Company, at Willis- 
ton, North Dakota, has been appointed 
district sales engineer at Hzaldton, Okla- 
homa. Charles L. Naus, formerly station 
superintendent of Glendive, Montana, has 
been made district sales engineer at Willis- 
ton. Robert L. Jenkins, operator No. 2 at 
Williston, has been promoted to station 
superintendent at Glendive. 


>» C. E. Buchan has been named to the 
newly created position of general sales 
manager Electric Machinery Manufactur- 
ing Company. A veteran of thirty years 
with E-M, Buchan has been the Cleveland 
district manager for the past 25 years. His 
successor as Cleveland district manager 
will be J. J. Wall, for the past four years 
a sales engineer in the New York district 
office. A veteran of World War II, Wall 
has 10 years of experience in the applica- 
tion of alternating current power ma- 
chinery. 


> W. C. “Dub” Gray, who for the last 10 
months has been S:curity’s Gulf Coast 
manager, has been transferred to the post 
of Oklahoma division manager, while 
Clarence Strait, former Oklahoma divi- 
sion manager, moves to the Gulf Coast 
division manager post. Gray, who re- 
cently returned from a year’s leave of ab- 
sence, first joined Security in 1945. He 
has served as sales manager for Okla- 
homa, Gulf Coast, and Security Engineer- 
ing, at Edmonton, Alberta, Canada. Strait 
came to Security in 1948. 
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> John Garrett has been promoted to the 
newly created position of vice presid nt 
and sales manager of f= 

Goodall Rubber 
Company of Texas. 
Garrett is a specialist 
in rotary hose and 
has been a salesman 
for Goodall of Texas 
for five years. He re- 
ceived his degree 
from Newark Col- 
lege of Engineering 
and did graduate 
work at MIT. 





> Walter W. Stake, formerly assistant gen 
eral sales manager, A. O. Smith Corpo 
ration, for the Permaglas-Heating divi 
sion stationed in New York, has been 
named regional manager for the easter! 
district. He succeeds the late Russzll J 
Irish, who headed the new York office 
Allen O. Dragge, who has had jurisdic 
tion over the West Coast operations, now 
has been named regional manager of the 
Pacific Coast district for A. O. Smith. 


>» Charles E. Heitman, manager of the 
automotive division of A. O. Smith Cor 
poration, has been named to fill the newly 
created post of assistant to the general 
manager of the company. 

Heitman has managed the divisior 
largely since 1946. He has been with the 
company since 1940. 


> William J. Klein, manager of the 
Minneapolis branch, tractor division 
Allis-Chalmers Manufacturing Company 
has been named vice president and gen 
eral sales manager of the tractor division 
Klein began his career with Allis-Chal 
mers as a Salesman in 1928. In 1929 he 
was made a special factory representative 
and in November, 1930 he opened the 
company’s Minneapolis branch. 


Associates; R. L. Porter, Sinclair; L. G. Huntley, Carter; C. R. 
Hoagland, K. A. Ellison Consultants; K. W. Roth, Amerada; | 
E. Tucker, Tide Water; W. J. Bates, J. M. Huber Corporation 
J. D. Tuohy, International Petroleum. Third row, R. D. Ottmann 
Humble; K. E. Merren, McAlester Fuel; G. C. Borland, New 
York State Natural Gas; E. Clements, Richardson and Bass 
C. W. Muil, Humble; T. Walker, Atlantic Refining; B. Barron 
Humble; J. E. Carothers, Phillips; W. W. McMahan, Jr., Mag 
nolia; T. Wilson, Jr., Ohio Oil. Not in the picture were: Guy Joyce 
Union Sulphur, and Ed Mulanovich, International Petroleum, Ltd 
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Trade Personals 





> Kenneth H. Klipstein has been ap->» M. G. Lucke has been named superin- 


pointed general manager of the newly 
created research division of American 
Cyanamid Company. This division will 
be responsible for the operation of the 
Stamford Research Laboratories under 
the direction of Dr. J. T. Thurston. 

A new division known as the organic 
chemicals division of American Cyana- 
mid has been organized, with L. C. Dun- 
can as general manager and V. E. Atkins, 
assistant general manager. 

Another change has created the fine 
chemicals division of American Cyana- 
mid with A. B. Clow as general manager 
and A. R. Loosli, assistant general 
manager. 

The new pigments division will be re- 
sponsible for the production and sale of 
titanium dioxide and other pigments 
formerly handled by the Calco chemical 
division. J. Allegaert has been named gen- 
eral manager and A. B. Hettrick, assist- 
ant general manager. 


> Henry Schottler, 
German inventor, ~ 
has been appointed | 
to the engineering | 
staff of Oil Center 
Tool company to |. 
assist in research and | 
the development of | 
new tools. 
Schottler will use 
his experience in in- | 
venting in Germany 
in developing new 
tools to add to the 
O-C-T line. His ca- 
reer aS an inventor goes back 32 years, 
his first item being a time saving tool. 


H. Schottler 





tendent of moulded hose, Quaker Rubber 
Corporation, division of H. K. Porter 
Company, Inc. Lucke will be in charge of 
all moulded hose production for the 
company. 


> G. R. Winder, vice president and gen- 
eral sales manager, and K. K. Knutzen, 
secretary, treasurer, and comptroller of 
Chiksan Company, have just returned to 
Brea, California, after a two week trip to 
Chiksan of Canada Ltd., a subsidiary of 
Chiksan Company. During their stay in 
Canada, Winder and Knutzen visited the 
Edmonton and Calgary offices of the 
Canadian subsidiary, and called on maior 
customers and prospects with Jack Run- 
nells, Western Canadian district sales 
manager, and David Cormack, sales 
representative. 


> George A. Pryor, salesman—Jones and 
Laughlin Products, was promoted to as- 
sistant sales manager—J&L Products and 
has assumed supervision of the sale of 
JSL tubular products and wire rope in the 
Gulf Coast area and in Southwest Texas. 

George FE. Tyson, salesman—J&L 
Products, has been promoted to the newly- 
created position of sales engineer—J&L 
Products. Tyson enter the employ of 
Jones and Laughlin Steel as a salesman at 
Houston in 1938. 


> Harold A. Edlund has been promoted 
to the post of general sales manager of the 
Butler Manufacturing Company. Edlund 
joined Butler in May, 1952, and has been 
assistant general sales manager. He is a 
graduate of the University of Pennsyl- 
vania’s Wharton School. 





> Maurice C. Bickert has been named q 
district engineer, Marlow Pumps. He wij 
& am COVE the 

) four state 
; Mid-At. 
| lantic dis. 
| trict cop. 
| Sisting of 
- Souther 
mw Pennsyl. 
vania, New 
Jersey, Dela. 
ware, and 
Maryland 





M. C. Bickert 


from headquarters in Ridgewood. Bickert 


J. L. North 


who recently completed the Marloy 
Training Course, came to the company 
from Wallace and Tiernan. 

John L. North has been named assig. 
ant to sales manager with headquarter 
in Ridgewood. Prior to his association 
with Marlow, North worked for Hind 
and Dauch Paper Company. 


> Sidney M. Blair of Toronto has beep 
elected president of Canadian Bechtel 
Ltd. Blair has been vice president and a 
director of Canadian Bechtel, and ha 
been associated with Bechtel since 1949, 


> Gordon W. Reed, chairman of the 
board, and Harry O. King, member of the 
board of directors of Glass Fibers, Inc, 
have been presented with the Award for 
Meritorious Civilian Service for their out. 
standing accomplishments as special con 
sultants to the Air Force during recent 
years. Presentation of the Award was 
made by Secretary of the Air Force 
Harold E. Talbott. 
A third recipient of the award at the 
same ceremony was Jacob Saliba, a special 
consultant to Glass Fibers Inc. 














When you need a 
panelboard, 
permit us to quote 
on your requirements. 
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.. for PIPED AND WIRED GRAPHIC CONTROL PANELS 


When you purchase a graphic control panel from Nelson Electric Manufacturing Company, we 
produce that panel complete! 


Na ae)y o boclocE MANUFACTURING CO. 


TULSA, OKLAHOMA 





_— em 









Graphic panel on NELSON factory 
assembly floor. Designed for use in 
petroleum refinery, panel is 30 feet 
long. Mimic piping appears in 13 colors. 


At our factory we mount all instruments and controls. Instrumentation is piped to bulkhead 
fittings and wired to terminal blocks as required. All graphic symbols are applied. 
Inspection of the entire assembly is most exacting. 


The panel is then shipped to your plant site as a completed unit, ready to install. 


217 N. DETROIT AVE. 
TELEPHONE 2-5131 
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Trade Personals 





> A. Morazzani has been put in charge of 


the Rocky Mountain area of Schlumber- 

r Well Surveying Corporation with 
headquarters in Denver, replacing Paul 
D. Chabas who became manager of head- 
quarters service in the corporation’s of- 
fies at Houston. Morazzani, formerly 
manager of the Northeast area, came to 


W. B. Steward 


A. Morazzani 


Schlumberger Well Surveying in 1937. 

New manager in the Northeast is J. E. 
Armstrong. Armstrong has been assistant 
area manager at Evansville, Indiana. At 
Houston headquarters, W. B. Steward, 
formerly head of the administration de- 
partment was appointed administrative as- 
sistant to the vice president of engineer- 
ing. 

C. K. Miller, formerly associate de- 
velopment engineer, went to the Schlum- 
berger Research Center recently as as- 
sistant to the research department head. 


» Jack N. Yetter has been named mana- 
ger of sales promotion of the Twin Disc 
Clutch Company, and Mel H. Woodward 
as Yetter’s successor as manager of the 
Tulsa, Oklahoma district. 

Yetter’s previous duties with Twin Disc 
have been district sales engineer, assistant 
district manager, and district manager of 
the Tulsa office. Woodward joined Twin 
Disc at the Tulsa office as installation en- 
gineer. 


‘> J. P. Moran has been promoted to dis- 


trict engineer for Dowell Sncorporated’s 
Houston district. Moran, who will make 
his headquarters in Houston, succeeds 
E. F. Kelly who has been transferred 
to Midland, Texas, as district engineer 
for Dowell in the Permian Basin. Moran, 
a graduate of Ohio State University, has 
been with Dowell six years. 

H. E. MeNeill is being transferred from 
Lafayette, Louisiana, to Alice, where he 
will be area engineer. McNeill, graduated 
from the University of Texas, has been 
with Dowell three years. He was station 
manager at Lafayette at the time of his 
transfer. 


> Bob White’s ap- 
pointment as repre- 
sentative in the South 
Texas area has been 
announced by Oil 
Metering and Proc- 
essing Equipment 
Corporation. White’s 
territory will include 
the lower Gulf Coast 
area from the south 
side of Fort Bend 
County to Browns- 
Ville. 


> J. J. Meany has been named vice presi- 
dent of The A. V. Smith Engineering 
Company. In this capacity he will be re- 
sponsible for corrosion studies made in 
the field. 
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@ For the solution to 
lubrication difficulties, or 
chemical feeding problems, 
more and more companies 
are turning to Manzel. 


prccc-----c 





...for bait 
example: 


Chemical Feeders are used throughout the oil indus- 
try to keep wells and pipelines in good, flowing 
condition. But, in wet gas fields corrosion frequently 
stops the motors that power these feeders. 


To solve this problem, Manzel developed a chemical 
feeder with built-in automatic force feed lubrication 
which protects the gas motor from corrosion and 
insures continuous operation of the feeder. 


ee ee ee a oa 


For 50 years a leader in the field, Manzel is today a flexible, fast- 
moving organization with the special technical skill for meeting 
your needs quickly and economically. Write for further informa- 
tion about Manzel Force Feed Lubricators and Chemical Feeders. 





291 BABCOCK STREET 
BUFFALO 10, N. Y. 
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A DIVISION OF FRONTIER INDUSTRIES, INC. — 
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In every Tank...every Time 


VISCO PRODUCTS COMPANY 


INCORPORATED 
® City National Bank Building 


Houston 1, Texas 
CO... CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 
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New Machinery and Supplies 











Use reply card to procure promptly 
complete information and prices of 


products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) HIGH PRESSURE METERS 


A new, low throughput meter has been 
added to the A. O. Smith line of high 
pressure meters. The new model, WPM-2, 
is designed for 300 psi working pressure 
and has a tentative maximum rating of 
20 gpm. Fitted with 1-in. screw connec- 
tions, it has outside dry adjustment and 
takes any of the standard SMITHway 
counters. 


Circle letter (A) on reply card. 


(B) WELDING PROCEDURES 


Ampco 8 sheet and plate, which is avail- 
able in all thicknesses for fabrication, can 
be welded by all of the arc-welding proc- 
esses, i.e., carbon-arc, metal-arc, inert- 
gas tungsten-arc, inert-gas consumable 
electrode and submerged-arc, Ampco 
Metal, Inc., spokesmen report. Detailed 
welding procedures are available. 


Circle letter (B) on reply card. 


(C) REFRACTORY LININGS 


The George P. Reintjes Company an- 
nounces a new development in the design 
of refractory supports, which includes re- 
quirements mentioned below. 

The refractory lining of the catalyst 
regenerators necessitates use of suspended 
wall constructions. Effectiveness of the 
suspended refractory wall, however, is no 
better than the design and type of sus- 
pension that is used. It is necessary that 
suspension used is capable of supporting 
the dense refractories against downward. 
inward. or outward movement. 


Circle letter (C) on reply card. 


G. P. Reintjes’ latest refractory linings design. 





(D) PRESSURE PICKUP 


Where pressure transients occur too 
rapidly for observation with conventional 
indicating devices, the new electrical re- 
sistance-Type 4-312 pressure pickup pro- 
vides immediate response to pressure 
changes. This latest of Consolidated En- 
gineering’s miniature pickups 1s available 
in gage, absolute, and differential models 
which feature high corrosion resistance 
and a flush-type diaphragm. It may be 
used for either liquid or gaseous measure- 
ments. 


Circle letter (D) on reply card. 


(E) TOWING TRACTOR 


The Frank G. Hough Company has 
just announced a new 1954 model of the 
TC-60 “Payloader” towing tractor. It is 
claimed that the refinements and modifi- 
cations which contribute to greater ease 
of control, convenience and usefulness 
have been added without sacrificing basic 
features such as compactness of design, 
maneuverability, and a drawbar pull of 
6000 Ib. 

The dual-range, full-reversing trans- 
mission has been provided with a sole- 
noid vacuum-actuated tail-shaft brake. 


Circle letter (E) on reply card. 
(F) PLASTIC CLAMP 


The Carlon Products Corporation has 
announced development and production 
of a molded plastic clamp utilized to ef- 
fect a tight, permanent seal when sections 
of flexible plastic pipe are connected by 
means of insert couplings, tees, ells, and 
adapters. It is slipped over the pipe ends 
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and tightened to force them down onto 
the serrations incorporated in insert fit 
tings to create a leakproof connection 


Circle letter (F) on reply card. 


(G) HORIZONTAL TURBINES 


The Dean Hill Pump Company an 
nounces new improvements in the entire 
DH line of horizontal turbines. A majo 
change was the addition of a steam noz 





zle to all models. The new, two-nozzle 
DH-10 and DH-20 turbines have doubled 
the maximum horsepower of former units 
The DH-10 is now equipped with wate: 
cooled bearings and a maximum of fou! 
carbon rings instead of three. A rede 
signed governor and trip valve eliminates 
the use of packing on valve stems. 


Circle letter (G) on reply card. 


Carlon Products’ molded plastic clamps. 


WA, 
















MAXIMUM CHOICE 
OF MATERIALS 


when you use these 


METALLIC 
PACKINGS 








produced by 


FRANCE 





For your special packing problem, we will specify: | 


@ CAST IRON RINGS—for moderate pressures. 
@ BRONZE RINGS-—for high pressures, high 
temperatures. 
@ CARBON-BAKELITE RINGS—where poor 
lubricating conditions or wet, sour gas exists. 
@ CARBON RINGS-—for non-lubricated service. 
@ BABBITT RINGS-—for stainless steel rods. 
And, of course, all these Metallic Packing Rings 
have the FRANCE tangent-cut, step joint design 
that assures maximum service. 


SPECIFY FRANCE METALLIC PACKINGS. 








Write for 
Complete 
Information 


FRANCE PACKING COMPANY 


9925 Bustleton Ave., Philadelphia 15, Pa. 








New Equipment 


(H) HYDROCARBON 
INDICATOR 


A portable instrument for field techni- 
cians to detect hydrocarbons in cores, 
samples, and drilling fluids at well sites, 
has been developed by Atlas Exploration 
Company. It removes guesswork from 
coring, clearly indicates types of hydro- 
carbons present, approximate top and 
bottom of probable producing zones, and 
selects those cores that require additional 
lab analysis. Fido, name given the instru- 
ment, has built-in fluorescent light peaked 
at 3660 AU, the optimum ultra-violet 
wave length to show all petroleum fluids. 
Other features include gas collecting 
syringes, stainless steel core crusher, gas 
collector for drilling fluids, stainless steel 
hammer, pick, and core trays. 


Circle letter (H) on reply card. 
(i) AIR HYDRAULIC JACK 


A new type jack incorporating the use 
of 80 to 100 lb of compressed air to 
operate a separate hydraulic pump has 
been announced by the Duff-Norton 
Manufacturing Company. The new com- 
bination jack and ram consists of a choice 
of four hydraulic rams—4%2, 7%, 10, 
and 28 in. in length—which can move 30 
tons in any direction a distance of 2, 3%, 
6 and 20 in. The air motor is mounted on 
a portable buggy and comes complete 
with 50 ft of %2-in. air hose and 6 ft of 
flexible hydraulic hose. 


Circle letter (1) on reply card. 


(J) MECA COUPLING 

Designed especially to simplify the 
process of connecting tubing or pipe, 
Master Enterprise Corporation of Amer- 














NICHOLSON MAKES 


Freeze-Proof Steam Traps 
for every Plant Use 


Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof, Can be freely installed out- 
doors. Universally recommended for use in lines which need not be in 
continuous use during cold weather, be- 
cause they are freeze-proof and because 
their 2 to 6 times average drainage capac- 
ity results in minimum heat-up time. The 


non-air-binding feature of 
Nicholson traps also notably 
facilitates heat 
transfer in severe 
weather. Types 
for every plant 
use. Sizes 4%” to 
2”; pressures to 
250 Ibs. 





217 OREGON ST., WILKES-BARRE, PA. 
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BULLETIN 
85% 


TYPE AU 











NICHOLSON JW) 





ica’s new Meca coupling requires po 
threading, flares, ferrules, or tools, it has 
been reported. Press the spring clip, insert 
the tube, release the spring. One of the 
principles of the coupling is the Srooving 
of the interior. At each end are grooves 
containing rubber O-rings or silicone or 
tefalon rings. The sleeve is tapered on the 
inside to allow for any variation in the 
outside diameter of the tubing or pipe, 
Coupling is available in all sizes. 


Circle letter (J) on reply card. 
(K) SEPARATOR, FILTER 


A new patented filter that removes 100 
per cent of water from diesel and other 
fuels is being introduced in 1954 by the 
Fram Corporation. The new unit, func. 
tioning entirely different from any fuel 
filter yet developed, is the Fram water 
separator and fuel filter. Fram has thor. 
oughly field tested the new filter before 
adding it to the company’s complete line 
of primary and secondary fuel filters, 


Circle letter (K) on reply card. 


(L) RIVER CLAMP WEIGHT 


The Lloyd Metal Foundry has just an- 
nounced to the pipe line trade its newest 
invention known as a river clamp-weight. 








This new invention now makes it possible 
for a river clamp to be applied to a line 
after the line has been laid in a trench. 
The clamp can be applied by one man in 
one minute with the use of one wrench. 
The river clamp-weight is built in two 
sections with a connecting lever arm and 
uses a stem locking mechanism. In the 
open position, the clamp can be lowered 
unto the pipe until weights make contact. 

















TRAPS -VALVES - FLOATS 


Circle letter (L) on reply card. 





E.72 THE 


To obtain more information on products advertised see page E-69 


THE PETROLEUM ENGINEER, February, 1954 





With Low Cost Purchased Electric Power at the reins, 


PETROLEUM ELECTRIC oil field power worries end. This Electrically Powered pump- 


ing unit in West Texas, for example, gives the operator con- 
POWER ASSOCIATION stant dependable service year around regardless of weather. 
And not only is LCP* dependable and clean, but it's the most 
economical oil field power obtainable. Hand over your power 
reins to LCP and end your own power worries. Contact your 
nearest Electric Power representative — today! 
*Low Cost Power ; 


CALL YOUR NEAREST ELECTRIC SERVICE COMPANY FOR 
MORE FACTS OR ADDRESS YOUR REQUEST TO 
P. O. BOX 2771, DALLAS, TEXAS 
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New Equipment 



































GOING FISHING? .. CALL YOUR FRIEND! (M) PIPE INSULATION . (P) CONTROL PANEL BOARD 
A low pressure pipe insulation for eco- A 10-service automatic control pane! 
nomical and efficient use on cold water, board “package” for the process and allied 
hot water, or low pressure steam lines, has industries now is offered by the J, p 
been announced by Owens-Corning Fiber- O’Donnell Corporation, instrument diyj. 
glas Corporation. Due to its extra heat- sion. Included in the arrangement are 
stopping value, a %2-in. thickness of the standard, semi-graphic, and graphic cop. 
new pipe insulation equals the perform- trol boards. The instrumentation “pack. 
ance of % to l-in. thicknesses of many age” consists of instrumentation planning 
other materials commonly used in the low by corporation and clients’ engineers: 
pressure field, the company reports. Insu- specification and purchase of instruments: 
SCompetens Siummers lation is available with a canvas covering design of control panel board; fabrica- 
© Spang Comee Pols © Drill Pipe vy for installation on hot water — pres- tion, including mounting, piping, etc. 
° w - ° ¢ ack jacket as- i E 
Completa SEEM Machine Shop Te eaaess Goa — ee Circle letter (P) on reply card. 
, Circle letter (M) on reply card. (Q) HAND TRUCKS 
Clark Equipment Company has ap- 
(N) METALLIC BELLOWS nounced production of its new “Powr. 
Titeflex, Inc., of Newark, New Jersey. worker 26-in. line of powered hand trucks, 
announces it is beginning commercial The Powrworker 26 has an overall length 
production of its welded-diaphram type shorter than any other standard truck on 
of metallic bellows in a variety of stand- the market, according to Clark. This was 
| ard production sizes and in any one of accomplished by reducing the maximum 
| several different metals. Analysis of fail- “lost length” to 26 in. The new line in- 
| ure of conventional metal bellows by cludes low lift pallet and platform trucks 
Titeflex engineers showed that failure oc- in both 4000-lb and 6000-lb capacities: 
curred mainly at the bend in each con- telescopic tilting fork trucks in base ¢a- 
volution, due to the concentration of flex- pacities of 1500, 2000, 2500 and 3000 Ib, = 
— , | ing at this point during expansion and Circle letter (Q) on reply card. = 
Prey § : | contraction of the bellows. 
Phone MElrose 7-2426 Circle letted (N) on reply card. (R) TEST PUMP 
Wichita Falls, Texas Mission Manufacturing Company has .* 
4 miles west of town | (©) CARTRIDGES recently set up a test pump for rae 3 and 
5 ——S n | Enabling quick changes in the field development of improved fluid end slush “g 
: | with a minimum loss in pumping time, is pump parts. Parts are tested in a 7% by 
Affiliated Company the new and exclusive cartridge design 14 HP-14,000 Wheland pump connscted 
GREAT BEND construction of the Gorman-Rupp Com- to a V125 Climax engine, and operated 
FISHING TOOL CO. & pany vertical self-priming centrifugal under actual field conditions. The test 
Secns nantes pump. Cartridge construction permits re- set-up includes a standard size mud pit 
Paenes TEUELEEIO moval of pump element without breaking and metal tanks. Old mud taken from 
pipe. It is a safety spillage reducer and field pits containing cuttings and high 
time saver. G. W. Stahl, manager of in- sand content is used to duplicate actual 
a dustrial and petroleum pump sales says conditions. A cooling tower with cooling 
: : en ae this new feature has been included in all coils in the mud tank controls the mud , 
new “O” series models. temperatures. 
Circle letted (O) on reply card. Circle letter (R) on reply card. 
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FOR EVERY APPLICATION | | 
[PRESSURE] [_LIQUID LEVEL _] 
[TEMPERATURE | |_EXPLOSION-PROOF | 
[RELAYS | [_WEATHER-PROOF | 




















If you have a problem on the automatic 
control of pressure, temperature, liquid level, 
mechanical operations, etc., it will poy 
you to consult Mercoid’s engineering staff — 





always ot your service. 


Jim Lewis; H. E. Arnold; Richard White and H. Ben Young of Mission; J. A. Burg- 
bacher; G. D. Oates; C. O. Bell of Mission; W. S. Phillips; and J. S. Stewart of Mission. 
A group from Humble Oil & Refining, lower left, included: H. M. Lemex; H. Ben 
Young, and Miller Sparks of Mission; Charles Dunlop and George Campbzll of Whe- 
THE MERCOID CORPORATION land Pump; C. O. Bell of Mission; Tucker Pennington, Neil Taylor; Dudley Sharp of 
490%. 06 MON) Se 28. FLLINOIS. US A Mission; J. W. Rhea, W. M. O’Reilly, and G. E. Cannon. 


Write for catalog No. 700A. 
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& Welding. For any require 
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also warehouse steel plate. 
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Trade Literature 





Publication will 
be sent free. 


(S) SERVICING WINCH 


New specification sheets for the Hyster 
D4N oil well servicing winch have been 
released by Hyster Company. The D4N 
winch is specifically designed for servic- 
ing shallow oil and gas wells. The winch 
drum has a capacity of 870 ft of %4-in. 
line to 3480 ft of %-in. line. A drum 
divider flange facilitates temporary line 
storage. Two output ranges, high speed or 
heavy duty, are obtained by changing 
gears in the field. All the controls can be 
operated easily from the ground. Spec 
sheets contain complete information, in- 
cluding conversion for seat tank and 
fender tank type tractors. 


Circle letter (S) on reply card. 
(T) HEAT PUMP 


The new all-electric heat pump is de- 
scribed in a four-page bulletin available 
from the Westinghouse Electric Corpora- 
tion. The heat pump is the completely 
self-contained system that—without water 
or flame—provides warm filtered air in 
the winter and cool, dehumidified air in 
the summer. A complete explanation of 
the heating and cooling cycles of the unit 
is presented in the bulletin. 


Circle letter (T) on reply card. 
(U) IRON, STEEL PRODUCTS 


Kaiser Steel Corporation has an- 
nounced publication of a new 340-page 
general catalog, which contains 117 pages 
of general technical information and 
reference tables, in addition to complete 
information on the company’s iron and 
steel products. It is being distributed on a 
limited basis to Western architects, envi- 
neers, and manufacturers. Compiled and 
edited under the direction of B. J. Os- 
borne, manager of engineering sales for 
the corporation, the catalog describes the 
characteristics, specifications, and prac- 
tices for Kaiser’s 16 product categories. 


Circle letter (U) on reply card. 
(V) AMMONIA PROCESS 


Yield and cost advantages, principal 
operating features, and economics of a 
unique process design for ammonia plants 
are outlined in an 8-page booklet recently 
made available by The M. W. Kellogg 
Company. The present process includes a 
number of additional design innovations 
developed in the company’s own semi- 
commercial plant. Among the features of 
the process is a reforming step which 
takes advantage of the high pressures at 
which natural gas is available. By con- 
serving the potential energy of the feed 
and producing synthesis gas at relatively 
high pressure, savings in compressor 
horsepower are obtained. 


Circle letter (V) on reply card. 
(W) VAPOR BARRIER 


Complete recommendations for vapor- 
sealing insulation on low temperature ves- 
sels are given in an 80-page, edition 
bound volume just published by the In- 
sul-Mastic Corporation of America. The 
book is entitled “Vapor and Weather 
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Barriers for Low Temperature Installa- 
tions.” It contains 54 illustrations show- 
ing exactly where and how a vaporseal 
coating should be applied over thermal 
insulation. Purpose of such a coating is to 
prevent deterioration of the insulation and 
rusting of the vessel beneath it due to 
moisture and moisture vapor. 


Circle letter (W) on reply card. 


(X) CALROD HEATERS 


A 1954 edition of General Electric’s 
catalog on Calrod electric heaters and 
heating devices has been announced as 
available from the company. Designated 
as GEC-1005E, the 60-page, 2-color cata- 
log describes the units in terms of ap- 
plication, special features, installation, 
and pricing. More than 175 photographs 
and drawings illustrate the various pro- 
ducts, including immersion, strip, cart- 
ridge, tubular, insertion, and fin heaters, 
melting pots, thermostats, switches, and 
oven heaters. 


Circle letter (X) on reply card. 
(Y) POWER SHOVELS 


A 24-page, two-color bulletin has just 
been published by The Thew Shovel Com- 
pany, which covers the crawler-mounted 
power shovels and cranes in the famous 
1 yd Lorain “50” Series. Design and con- 
struction illustrations highlight the book- 
let. It explains verv clearly the leading 
features of the “50” line, which include 
direct power from the engine through a 
center drive pinion to independently 
clutch-controlled hoist and swing-travel 
shafts, air controls for hoist, crowd, re- 
tract, and drag actions, the hydraulic 
coupling that prevents stalling and shock 
in shovel operations, etc. 


Circle letter (Y) on reply card. 


(Z) WELDING 


“Welding With Ampco Bronze Elec- 
trodes-Filler Rod-Wire” is the title of the 
new 24-page Bulletin W-17 recently issued 
by Ampco Metal, Inc., describing the 
complete line of products for use with 
metal-arc, carbon-arc, inert-gas tungsten- 
arc, submerged-arc and inert-gas consum- 
able electrode processes. Included in this 
bulletin are up-to-date technical informa- 
tion and data relative to welding with 
bronze electrodes and filler rods. Specific 
sections included cover Phos-Trode elec- 
trodes, Ampco-Trode electrodes and filler 
rods, weldine techniques, etc. 


Circle letter (Z) on reply card. 
(AA) PUMPS 


Quick, safe, efficient way of handling 
petroleum products is described in 10-page 
booklet listing complete line of the Gor- 
man-Rupp Company. Booklet gives data 
on new “O” series pumps: Model GL-02 
and O2-AEN, gear and encine driven 
units; Model 03B-B and 03C-B, electric 
motor driven, size 4 in. by 2 in.; Model 
06B-B, electric motor driven, size 6 in. 
by 6 in.; Models 1103 and 12A-AKN, 
heavy duty pumps with pumping capacity 
in excess of 60 and 140 gpm, respectively. 
All are self-priming pumps for water, 
petroleum, and industrial liquids. 


Circle letter (AA) on reply card. 


THE PETROLEUM ENGINEER, February, 1954 


(AB) PACKAGED DRYER 


A new Hydryer bulletin has been pub. 
lished by J. F. Pritchard and Company’; 
Hydryer section. The bulletin illustrates 
and describes the Hydryer and advantages 
and features. The Hydryer is a packaged 
dryer for reduction of moisture contents 
of compressed air or other gases to low 
dew points or concentrations. It reduces 
moisture content, thereby eliminating cop. 
densation of water and ice formation that 
cause control and operation difficulties o, 
inefficiencies. 


Circle letter (AB) on reply card. 
(AC) LIFT TRUCK 


Now available is a new eight-page illus. 
trated catalog on the Hyster YT-40 lift 
truck. The YT-40 is a 4000-lb capacity 
model featuring trunnion-mounted steer. 
ing and pneumatic tires. It is an all-pur. 
pose, inside-outside truck. Complete de. 
scription, specifications, and actual on. 
the-job photos are included in the catalog, 


Circle letter (AC) on reply card. 


(AD) AUTOMATIC FILTERS 


A new 12-page illustrated bulletin de. 
scribing Staynew automatic filters de. 
signed for large air volume and high eff- 
ciency has been announced by the Dol- 
linger Corporation. The bulletin contains 
specifications, eneineerine and verform 
ance data covering automatic filters in a 
wide range of sizes for handling any de- 
sired air capacity. 

Circle letter (AD) on reply card. 


(AE) CASING TONGS 


Web Wilson Oil Tools, Inc., has pub- 
lished a leaflet on its Type “H” heavy 
duty rotary and casing tongs. The conm- 
pany reports that this type tong with- 
stands, with safety, the extreme torques 
required to break the largest and tightest 
drill collars and tool joints. Such features 
as a short jaw that cannot be incorrectly 
assembled to the lever; ring retainers at 
both ends of the 2-in. hinge pins to pre- 
vent broken parts from falling out have 
been added to the new tongs. 


Circle letter (AE) on reply card. 
(AF) CALCULATOR 


A new sslide-chart calculator _ that 
quickly estimates pressure drop and indi- 
cates proper size steam valve needed for 
any pressures up to 1500 psi is now being 
distributed by Golden-Anderson Valve 
Specialty Company. Printed on this cal- 
culator are full operating instructions and 
necessarv technical data. 


Circle letter (AF) on reply card. 
(AG) RECORDING CHARTS 


A new illustrated catalogue covering 
thousands of recording charts is now avail- 
able from the American Recording Chart 
Company. Charts for practically every 
leading make of recording instrument are 
listed within the 30-page catalog that 1s 
available upon request. 


Circle letter (AG) on reply card. 


(AH) HYDRA HOOK 


Web Wilson Oil Tools, Inc., has pub- 
lished a leaflet on its new 125-ton Hvdra 
Hook. It combines features of the Web 
Wilson connector hooks with such im- 
provements as: Elimination of a top bear- 
ing, packed off body, to prevent oil leak- 
age and keep the dash vot action at nak 
performance. It is 8 in. shorter and 1200 
Ib heavier than its predecessor. 


Circle letter (AH) on reply card. 
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